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Nobody wants to 
dig up gate valves 


Reliability is the important consideration in 
gate valves. They have got to work and keep on 
working even after years of idleness in the lines. 
Digging them up for repairs is too costly—as 
well as a possible fire or health hazard while 


they are out of operation. Roe 


Nobody Need 

Dig Up This Gate Valve 
The R. D. Wood Gate Valve is de- 
signed for severe underground serv- 
ice. It can be counted on to do what 
is expected of it for scores of years. 


Simple in Design 
The Wood Gate Valve is 
reliable, because there's 
nothing to go wrong. It 
s rugged, fully bronze 
mounted, suitable for 
working pressures up to 
175 pounds. 


Only Three 
Moving Parts 
Just a spreader and 
two discs—no 
small wedges or 
delicate parts. 


Available with Revolving Dises 
mechanical joint pipe connections One of the secrets of Wood gate valve reli- 
ability is that the discs are hung loosely. 
Uninterrupted Flow They are free to revolve their complete cir- 4 
The fully opened valve provides unobstructed cumference while being raised or lowered. _ 
passage. Gates are lifted entirely clear of the There's no dragging of the faces to cause wear 


valve openings at one point 
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_As the world’s tallest and most forbidding moun- 
tain peaks have at last succumbed to the deter- Awe : 
mination and initiative of man, so, many of the — a> 
problems encountered in pipeline installations 
have been overcome by the versatility of Lock 

Concrete Pressure Pipe. 

Whether it must be installed in swampland, 
on steep grades, in a maze of underground city 
utilities or in the limited confines of a plant, 
_ Lock Joint Concrete Pressure Pipe can be laid 
bottle-tight, rapidly and with ease; and the 
trench can be backfilled immediately to avoid 

a expensive ditch maintenance. 

_ Once laid, its qualities of durability, trouble-free 
_ service and permanent high carrying capacity 
will eliminate the necessity 


for repairs, replacement Pipe was installed through Florida swampland. 
or cleaning. 


Oy LOCK JOINT PIPE CO. | 


East Orange, New Jersey 


| g 78 Lock t Prestre 
Embedded Cylinder F ipe for coolnng sys- 


tem of new Tidewater oil refinery 


Sales Offices: Chicago, Ill. e Columbia, S. C. ¢ Denver, Col. « Detroit, Mich. ¢ Hartford, Conn. « Kansas City, Mo. 
Pressure Water Sewer REINFORCED CONCRETE PIPE Culvert Subaqueous 


JOURNAL AWWA P&R3 
4 
= 
: 
2 
= 


Ace Pipe Cleaning, Inc............... 

AG Chemical Co 

Alabama Pipe Co 

Alco Products, Inc 

Allis-Chalmers 

American Agricultural Chemical Co... . . 

American Brass Co., The. 

American Cast Iron Pipe Co 

American Concrete Pressure Pipe Assn. . 

American Cyanamid Co., Heavy Chemi- 
cals Dept.. 

American Pipe & Construction 

American Well Works 

Anthracite Equipment Corp 

Armco Drainage & Metal Products, Inc. 

Badger Meter Mfg. Co... 

Barrett Div. ... 

Bethlehem Steel Co 

B-I-F Industries, Inc. 

Buffalo Meter Co aire 

Builders-Providence, Inc. (Div., 
Industries) 

Byron Jackson Div., Borg- ‘Warner Corp. 23 

Calgon, Inc.. : 111 

Carborundum Co., ‘The. 

Carson, H. Y., Co 

Carus Chemical Co 

Cast Iron Pipe Research Assn., The 

Catskill Craftsmen, Inc. ; 

Centriline Corp. . 

Chain Belt Co.. 

Chapman Valve Mfg. Co 

Chicago Bridge & Iron Co 

Clow, James B., & So 

Cochrane Corp 

Cole, R. D., 


Darley, W. S., & Co 

Darling Valve & Mfg. Co 

De Laval Steam Turbine Co. 

DeZurik Shower Co 

Dorr-Oliver Inc 

Dresser Mfg. Div 

du Pont, I. E., de Nemours & Co 
Eddy Valve Co.. 
Electro Rust- Proofing Corp. 

Ellis & Ford Mfg. Co. 
Everson Mfg. Corp.. 

Filtration Equipment. 

Fischer & Porter Co 

Flexible Inc. .. 

Ford Meter Box Co., The 

Foster Engineering Co 

Foxboro Co.. 

Frontier Chemical Co. 

General Chemical Div., Allied Chemical 


General Filter Co. . 

Golden-Anderson Valve Specialty Co. 
Graver Water Conditioning Co 
Hammariund Mfg. Co....... 
Hammond Iron 


Hungerford & Terry, 

Hydraulic Development Corp 

Industrial Chemical Sales Div., 
Virginia Pulp & mee | Co 

Inertol Co., Inc.. 


Infilco Inc 

Johns- Manville Corp 

Johnson, Edward E., Inc 

Keasbey & Mattison Co. .. 

Kennedy Valve Mfg. Co., The 

Klett Mfg. Co. 

Koppers Co., 

LaMotte Chemical Products Gi. 

Layne & Bowler, Inc.. =r 

Leadite Co., The 

Leopold, F. B., Co 

Lock Joint Pipe Co 

Ludlow Valve Mfg. Co 

M & H Valve & Fittings Co... .. 

Millipore Filter Corp. . 

Minneapolis-Honeywell Regulator Co. 

Monolith Portland Midwest Co. .. 

Mueller Co. . ree 

National Cast Iron Pipe. . 

Naticnal Water Main Cleaning Co. 

Neptune Meter Co. 

Northern Gravel Co 

Omega Machine Co. (Div., B-I-F Indus- 
tries) . 

Pekrul Gate Div. ‘(Morse Bros. Machin- 
ery Co.) 

Permutit Co 

Phelps Dodge Refining Corp... . 

Philadelphia Gear Works, Inc... . . 

Philadelphia Quartz Co 

Pittsburgh-Des Moines Steel Co 

Pittsburgh Equitable Meter Div. (Rock- 
well Mfg. Co.) ... 

Pollard, Jos. G., Co., Inc 

Portland Cement Assn. . 

Pratt, Henry, Co.. 

Proportioneers, Inc. (iv., 


1 
B-I-F Indus- 


g- 
Reilly Tar & Chemical Corp 
Rensselaer Valve 
Roberts Filter Mfg. age a 
Rockwell Mfg. Co.. 
Ross Valve Mfg. Co.. 
Schleicher, Carl, & Schuell. 
Simplex Valve & Meter Co.. 
Smith, A. P., Mfg. Co., The 
Smith-Blair, Inc 
Sparton Control Systems 
Spring Load Mfg. Corp.. 
Stearns-Roger Mfg. Co. .. 
Steel Plate Assn 
Stuart Corp 
Tennessee Corp 
Trinity Valley Iron & Steel Co. 
U.S. Pipe & Foundry Co.. 
Wachs, E. H., Co. 
Walker Process Equipment, Inc 
Wallace & Tiernan Inc.. 
Well Machinery & Supply ‘Co 
Western Materials Co.... 
Wheeler, C. H., Mfg. Co 
Wood, R. D., Co... 
Woodward Iron Co... . 
Worthington-Gamon Meter Div 


Directory Services—pp. 55-60 P&R 


ry, 
LIST OF ADVERTISERS 
Par 
= 
| 
7 
ea 
“3 
77 
SA 


Nov. 1956 JOURNAL AWWA 


By changing the character of hormones and genes science may increase tremendously the 


size of fowl and domestic animals . . . put more meat at less cost on the American table. 


100 years from now... 


WE MAY RAISE CHICKENS AS BIG AS OSTRICHE 
How will we live, eat, travel in the future? Even scientists must 
include some guesswork in their predictions of the marvelous 
things to come. But one thing seems certain—water and gas will 
still be carried by the dependable, long-lasting cast iron pipe 
laid today. Here's proof! More than sixty American cities are stil] 


being served bycast iron water and gas mains overacenturyold. 
And today’s modernized U.S. Pipe...centrifugally cast, quality 
controlled ...is even stronger, tougher, and more durable. 
U.S. Pipe is proud to be one of the leaders in a forward-looking 
industry whose service to the world is measured in centuries. 
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v. 8S. PIPE AND FOUNORY COMPANY, Genera! Office: Birmingham 2, Alabama 
INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINISHED PIPS. 


Bickett Blvd., Raleigh. 


9, Havana. 


COMING MEETINGS 


V ol. 48, No. 11 


Atlantic City, N.J. 


ANNUAL ‘CONFERENCE 


AWWA SECTIONS 


Nov. 12-14—North Carolina Sec- 
tion, at Hotel Charlotte, Charlotte. 
Secretary, Wilbur E. Long Jr., 1615 


Nov. 26-28—Rocky Mountain Sec- 


tion, at Broadmoor Hotel, Colorado 
_ Springs, Colo. 
Davis, Dist. Mgr., Transite Pipe Div., 
_ Johns Manville Sales, 


Secretary, Jack W. 


Inc., Denver, 


Nov. 29—Dec. 1—Cuban Section, at 


Cuban Society Engineers Bidg., Ha- 


-vana. 


Secretary, Laurence H. Daniel, 
Pres., Laurence H. Daniel, Inc., Bara- 


1957 


Jan. 29—New York Section Mid- 
winter Luncheon, at Park Sheraton 
Hotel, New York. Secretary, Kim- 
ball Blanchard, New York Branch 
Mgr., Rensselaer Valve Co., c/o Lud- 
low Valve Co., 11 W. 42nd St., New 
York. 


Feb. 6—-8—Indiana Section, at 


Sheraton-Lincoln Hotel, Indianapolis. 


= 


Becker, Supt. of 


Purif., Indianapolis Water Co., 113 


Monument Circle, Indianapolis 6. 


Mar. 17-20—Southeastern Section, 
at Francis Marion Hotel, Charleston, 
S.C. Secretary, N. M. deJarnette, 
Engr., Div. of Water Pollution Con- 
trol, State Dept. of Public Health, 245 
State Office Bldg., Atlanta 3, Ga. 


Mar. 20-22—Illinois Section, at La 
Salle Hotel, Chicago. Secretary, 
Dewey W. Johnson, Research Engr., 
Cast Iron Pipe Research Assn., 122 
S. Michigan Ave., Chicago 3. 


Apr. 46—Arizona Section, at 
Maricopa Inn, Mesa. Secretary, H. 
C. Bigglestone, Luhrs Tower, Phoenix. 


Apr. 5-6—Montana Section, at 
Rainbow Hotel, Great Falls. Secre- 
tary, Arthur W. Clarkson, Acting 
Chief, Water Sec., Div. of Environ- 
mental Sanitation, State Board of 
Health, Helena. 


Apr. 10-12—Kansas Section, at 
Broadview Hotel, Wichita. Secre- 
tary, Harry W. Badley, Repr., Nep- 
tune Meter Co., 119 W. Cloud St., 


Salina. 


(Continued on page 8) 
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Sep. 18-—20—Ohio Section, at Neth- 


COMING MEETINGS Vol. 48, No. 


a Apr. 10-12—-New York Section, at 
Mark Twain Hotel, Elmira. Secre- 


tary, Kimball Blanchard, New York 


Renssslaer Valve Co., 


11 W. 42nd 


Branch Mgr., 
c/o Ludlow Valve Co., 
New York. 


Apr. 24-26—Nebraska Section, at 
Cornhusker Hotel, Lincoln. Secre- 
tary, John E. Olsson, 408 Sharp Bldg., 


Lincoln. 


2-4—Pacific Northwest Sec- 

_ tion, at Winthrop Hotel, Tacoma, 
Wash. Secretary, Fred D. Jones, 
Asst. Supt., Water Dept., Rm. 306, 
City Hall, Spokane, Wash. 


Jun. 12-14—Pennsylvania Section, 
at Bedford Springs Hotel, Bedford 
Springs. Secretary, L. S. Morgan, 
Div. Engr., State Dept. of Health, 


Greensburg. 


Jun. 16-18—Canadian Section, at 
Royal Alexandra Hotel, Winnipeg, 
Man. Secretary, A. E. Berry, Direc- 
tor, San. Eng. Div., Ontario Dept. of 

Toronto, 
Ont. 


Sep. 11-13—New York Section, at 
Whiteface Inn, Lake Placid. Secre- 
= Kimball Blanchard, New York 
_ Branch Mgr., Rensselaer Valve Co., 
c/o Ludlow Valve Co., 11 W. 42nd 
New York. 


Sep. 16-18—Wisconsin Section, at 

_ Hotel Schroeder, Milwaukee. Secre- 

_ tary, Harry Breimeister, Chief Utility 

_ Engr., City Engineer’s Office, City 
‘Hall, Milwaukee 2. 


erland Plaza Hotel, Cincinnati. Sec- 
retary, M. E. Druley, Dist. Mgr., Day- 
ton Power & Light Co., Wilmington. 


(Continued from page 6) 


Sep. 23-25— Kentucky- Tennessee 
Section, at Brown Hotel, Louisville, 
Ky. Secretary, J. Wiley Finney Jr., 
Howard K. Bell, Cons. Engrs., 553 S. 
Limestone St., Lexington, Ky. 


Sep. 25-27—Michigan Section, at 
Leland Hotel, Detroit. Secretary, 
T. L. Vander Velde, Chief, Sec. of 
Water Supply, State Dept. of Health, 
Lansing 4. 


OTHER ORGANIZATIONS 


Nov. 12—-16—American Public Health 
Assn., Atlantic City, N.J. 


Nov. 14-16—Water Works Management 
Short Course, Univ. of Illinois, Aller 
ton Park, IIl. 


Nov. 27-30—National Chemical Exposi- 
tion, sponsored by American Chemical 
Society, at Public Auditorium, Cleve- 
land, Ohio. 


Nov. 28-30—International Ozone Confer 
ence, at Sheraton Hotel, Chicago, III 


1957 


Feb. 3-5—Annual Midwinter Conference, 
Public Utility Buyers’ Group, National 
Assn. of Purchasing Agents, at Brown 
Hotel, Louisville, Ky. Chairman, L. 
G. Wiseley, Michigan Consolidated Gas 
Co., 415 Clifford St., Detroit 26, Mich 


Feb. 18-22—American Society of Civil 
Engineers, Jackson, Mich. 


Mar. 11-15—2nd EJC Nuclear Engineer 
ing Congress & Atomic Exposition, at 
Convention Hall, Philadelphia, Pa. 


Mar. 25-29—Western Metals Congress 
& Exhibition, at Ambassador Hotel and 
Pan-Pacific Auditorium, Los Angeles, 
Calif. Managing Director, W. H. 
Eisenman, 7301 Euclid Ave., Cleveland 
3, Ohio. 


Jun. 16—21—American Society for Test 
ing Materials, Atlantic City, N. J. 
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Protective Coatings assure you of 
sweep’ victory over corrosion in 

and at big savings too. in addl- 
being highly resistent to moisture 
oil stress, Barrett Coal-Tar Primers 


able for field or special work 
the country. 


PROTECTIVE COATINGS 


BARRETT DIVISION, Allied Chemical & 
Dye Corporation, 40 Rector Street, New 
York 6, N. Y. in Conada: The Borrett Company, 
itd., 5551 St. Hubert Street, Montreal, Que. 
OVER 100 YEARS OF EXPERIENCE 


+ 
+» to help cul your cathodic 
costs way down. And Barrett 
Felt gives the sures!, longes!-lasting : 
on to the enamel coating. Let the 
best coating combination on your 
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KENNEDY A.W.W.A. Gate Valves 


Give You More Value For Your Valve Dollar. . . 


O-RING SEALS 


Provide excellent seal. pre- 
vent binding of stem and 
result in very easy vaive 
operation KENNEDY O.- 
Rings are located above 
collar, permit repacking 
under pressure. Optional! 
on KENNEDY  non-rising 
stem AWWA. valves 


STRONGER CONSTRUCTION 

Rugged design and construction features iron that is 

50% stronger than ordinary cast iron te keep KENNEDY 

Valves doing a better job over a longer, more de- 

pendable operating life. KENNEDY F 56 
Standard = lron-Body 
Gate Valve, with 

KENNEDY manufactures a com- 

plete line of water works valves. 

Sizes range from 2” to 48” includ- 

ing non-rising stem and outside- For maximum service life, for the 

screw-and-yoke valves. These greatest value for your valve 

valves feature the hook-and-wedge dollar, specify KENNEDY valves 

type disc mechanism for easier, and fire hydrants. Remember, 

better and more positive valve KENNEDY means dependability 

operation. A wide variety of pipe in valves, fire hydrants and access- 

connections are available. ories. 


Fig. 561 Fig. 566 Fig. 566G 


Write today for NEW A.W.W.A. Valve Bulletin 


THE KENNEDY VALVE mec. co. - N.Y. 


VALVES + PIPE FITTINGS + FIRE HYDRANTS 


OFFICE AMO WAREHOUSES TORR CHICAGO FRANCISCO. ATLANTA. SALES REPRESENTATIVES PRINCIPAL CITIES 
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MUNICIPAL WATER PURIFICATION 


The combined capacit Roberts- 
equipped filtration plants is well over 
5 billion gallons (5,000,000,000) per 
day. Regardless of the size of the 
plant or the nature of the filtration 
problem, Roberts Filter can be 
depended upon for equipment that 
is reliable in years of service. 


SWIMMING POOL 


RECIRCULATING SYSTEMS 


The combination of thoroughly clari- 
fied water and efficient recirculation 
are features for which Roberts pools 
are famous. Systems for both outdoor 
and indoor pools are designed and in- 
stalled by men long experienced in 
the conditions peculiar to a success- 
ful swimming pool installation. 


When you think of good water—think of Roberts Filter 


means. ee 


INDUSTRIAL WATER RECTIFICATION 


Water treatment has long been a 
specialty of Roberts Filter. Zeolite 
water softeners are guaranteed to 
meet all requirements for which 
recommended, and are available in a 
wide range of capacities. Roberts 
water conditioning equipment is 
widely used to control precisely the 
desired chemical content of water 
for industrial use. 


Closed pressure filters have wide 
usage where gravity filters are not 
justified. Roberts vertical filters are 
available in standard types from 12” 
to 96” diameter; horizontal pressure 
filters are all 8’0’’ in diameter and in 
varying lengths from 10’0” to 25’0’. 


bers filter 
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FOLLOW THESE IMPLE STEPS 


nove broken safety flange from upper barrel Screw new safety stem coupling down 
tion of hydrant. Remove damaged stem coupling against shoulder on lower stem. Slip safety 
sleeve. Remove bonnet assembly, stuffing box sleeve over lower end of upper stem section. 
stem from upper barrel. (NOTE: Before sliding Screw upper stem into safety stem cou- 
m out of stuffing box, slip A-24099 brass EF 
ve over threads to prevent "0" ring damage.) pling until it bottoms against lower stem. 


Contact your Mueller Representative or 


write direct for complete details. 


3 
all 
TEP STEP A 
4 


Designed to withstand the most adverse weather conditions, the Mueller 
AWWA Improved Fire Hydrant is ready for instant use for emergencies. 
Large bronze weather cap prevents freezing of operating nut. 

Dry top design keeps water away from threads and bearing surfaces. 
“O” ring stem seals provide perfect watertight seal and hold oil 

in reservoir, keeping threads lubricated. Safety stem coupling and 
flange provide simple, fast repair in case of traffic damage. 

Above ground maintenance makes it a simple matter to keep the aed 
Mueller Improved Fire Hydrant in an “always ready” condition. __ rie: 


4 


FOR REPAIR AFTER TRAFFIC 


Align slot in safety stem coupling with tongue 
and groove in stems. Screw coupling upward 
until tongue and groove of stems lock firmly 
together. Drop safety sleeve down over upper 
end of coupling and tighten setscrew in sleeve 


Dependable Since 1857 


MUELLER CO. 


MAIN OFFICE & FACTORY DECATUR, ILLINOIS | 


Install flange gasket on lower barrel - position 
upper barrel making sure gasket remains cen 
tered. Bolt the two halves of the safety flange 
in place with circular groove facing upward 
Make sure safety flange fits lower barrel snugly. 


Shide stuffing box over brass sleeve on stem three 
Position stuffing box plate and bolt to bar 
Remove brass sleeve. Fill oil reservoir and rep! 
bonnet. Turn operating nut clockwise to eng 
stem. Position filler plug over oil reservoir 
bolt bonnet to barrel. Repair is now compl 


tun 
DAMAGE 
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AT EACH of the six Jones Company plants, Chlorine is received in tank 
cars, repacked in smaller containers selected to meet the customer's needs. 


Save storage space and shipping time 


on your next CHLORINE purchase! 


Get fast delivery on many chlorine 
products in whatever container 
best fits your needs. 

Stop the cost and nuisance of storing 
huge amounts of Chlorine. Buy only 
what you need—whether it’s several 
carloads, just part of one tank car, or 
as little as 16 lbs.! 

You can get less-than-carload ship- 
ments of Chlorine from John Wiley 
Jones. And you get them quickly, be- 
cause Jones has six distribution centers 
spotted in important locations around 
the country. 


Eliminates searching 

You save searching time, too, because 
you have a single convenient and de- 
pendable source for all your Chlorine 
products: liquid Chlorine. Calcium Hy- 


CALEDONIA. TORK 


JACESOMVILLE FLA 


— 


JOHN WILEY 


100 Sunny Sol Bivd. 600 Bethel Ave. 
Caledonia, New York Grove 
Tele—Caledonia 84, 79, 4 polis), ind. 
1904 Border Ave. 


Call. Idlewood 1443, 1444 
Tele—Fairfax 8-6383 


pochlorite, and Sodium Hypochlorite. 
Cylinders, tins, drums, carboys, and 
ton-tanks—Jones delivers in any type 
of container you require. This gives 
you complete protection against sud- 
den emergency needs for Chiorine. 


Top quality 

Jones Chlorine is quality controlled to 
meet high government standards. Mu- 
nicipalities, public utilities and indus- 
trial users have relied on Jones Chlo- 
rine for a quarter of a century. 


Dependable 

Our trained technical staff will be 
glad to help you solve your Chlorine 
problem. Write for prices. 


LIQUID CHLORINE 
In 16-, 105-, 150-Ib. cylinders and 1-ton 


tanks. 


CALCIUM HYPOCHLORITE 
(70% available Chlorine) In 3%- and 
5-lb. tins, 100-Ib. drums. 


SODIUM HYPOCHLORITE 
In gallons, carboys. Tankwagon deliveries 
in 1000-3000 gal. lots. 


JONES CO. 


14400 Lane 

North Miami, Fi 

Tele—North Dade 6- 6288 
or Dial 81-6-6288 


2365 Dennis St. 

Jacksonville, Fla. 

Tele—EHigin 4-5503 
6-3321 


610 MeNinch St. 


These 66 in. i.d. pipe are 16 
ft. long, weigh 16 tons, are 
designed for 150-Ib. pressure. 


@ It can be designed for all pressures used in American waterworks. ae 


@ Its dense structure and watertight joints end leakage worries. he 


@ It maintains high hydraulic er indefinitely. Concrete ad 


wa! 


pipe does not tuberculate. 


@ It minimizes taste, odor and dirty water difficulties. _ 


@ It has ample strength to sustain heavy overburdens and to 


withstand severe climatic and soil conditions. 


PORTLAND CEMENT ASSOCIATION 


33 W. Grand Ave. / A national organization to improve and extend the uses of portland ceme 


. 
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SMITH TAPPING MACHINES 


FOR TAPS 2” THRU 12” INCLUSIVE 


The NEW Smith S-54 Tapping Machine is the most modern, efficient and 
economical machine available. The Machine is used with Tapping 
Sleeves, Hat Flanges, Saddles and Tapping Valves to make 2” through 
12” connections under pressure to Cast Iron, Cement-Asbestos, Steel and 
Reinforced Concrete Pressure pipe. Features: 1. Positive automatic feed 
insures correct drilling and tapping rate. 2. Travel is automatically ter- 
minated when tap is completed—cutter and shaft cannot overtravel. 
3. Telescopic shaft reduces overall length. 4. Mechanism is housed in 
heat treated Aluminum Case filled with lubricant. 5. Stuffing Box and 
Packing Gland is accessible without disassembling machine. Line pres- 
sure cannot enter machine case. 6. Extra large diameter telescopic shaft 
add strength and rigidity. Timken radial—thrust bearings maintain 
alignment, reduce friction and wear. 7. Worm gearing operates in lubri- 
cant, torque is reduced to the minimum. 8. Cutters have replaceable Flat 
and Semi-V alternate teeth of High Speed Steel or Tungsten Carbide. 
9. Flexibility: Hand Operated Machines can be converted to Power 
Operation by interchanging worm gearing. Bulletin T54 sent on request. 


- THE A.P. SMITH MFG. CO. 


ORANGE . NEW JERSEY 
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60” Pratt Rubber Seat 
Butterfly Valves in 
presedimentation 
basin piping of the 
Florence Water Treat- 
ment Plant, Omaha, 
Nebraska. Engineers: 
Burns and McDonnell. 


OMAHBMA ... Butterfly Valves 
are key to compact piping 


60 inch valves could only be made with 


This ultra-compact arrangement of three 


Butterfly Valves. The illustration shows 
the narrow face-to-face dimensions 
(only 15”) and the compactness of the 


_ valve-operator assemblies. What you 


can't see is equally important! The rug- 


ged internal construction—the rubber 
seat that is never under severe pressure 
from the valve disc, only partially dis- 
placed during closure... features that 


mean years of easy operation without 


_ maintenance problems or costs. 


Pratt originated the Rubber Seat But- 


terfly Valve and has installed more of 
them than any other manufacturer. 


For valve design with a 50 year repu- 
tation for practical imagination, see 
Henry Pratt. 


NEW! Latest, most accu- 
rate pressure drop and 
flow data, conversion 
tables, discussion of 
butterfly valve theory 
and application plus 
other technical in- 
formation. 

Write for Manual B-2C. 


RUBBER SEAT 


PER 17 
— 
| uttertly Valves 
Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal cities 
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Allis-Chalmers PUMPS Solve a Water Works Probles 


Newly installed Allis-Chalmers horizontal high-lift, 5215-gpm, 220-ft 
heod pump, driven by 350-hp, 1170-rpm Allis-Chalmers motor, reploces 
old Allis-Chaimers pump-motor combination. 


=~ Waukegan Increases Capacity, 
Modernizes Plant... 


Again Specifies Allis-Chalmers 


Although pumps, motors, control and switchgear, installed in 
1928, were still giving dependable, economical service, need for 
increased capacity indicated replacement of some equipment 
at the Waukegan (Ill.) Water Works. 
1170-rpm induction motor, pumps raw water out The first step in modernizing the plant was to replace two of 
the original 16 pumping units, one vertical and one horizontal. 
overs 3 This included new Allis-Chalmers pumps with increased capac- 
pel ity, new motors, and new control. 

You get MORE than a Pump 


When You Specify Allis-Chalmers 


This new Allis-Cholmers vertical pump, rated 
5215 gpm at 55-ft head and driven by a 100-hp, 


Bui 


You can take advantage of Allis-Chalmers 
wide experience in supplying pumps to all 
industries. You are assured of modern de- 
sign, heavy-duty construction and correct 
application aid — all resulting in added 
years of dependable, ‘posed day-after- 
day pumping service. NG 


if 


Allis-Chalmers is the only company that 
can offer you “One-Source” responsibility, 
with a complete unit — pump, motor and 
control — all built to work together. For 
MORE information, call your local A-C 
office, or write Allis-Chalmers, General 
Products Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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Don’t buy blindly! Only in 
IOWA hydrants do you get 
full measure of such practical 
advantages as: (1) absolutely 
unobstructed waterway; (2) all 
internal working parts remov- 
able through top; (3) no special 
tools needed for maintenance; 
(4) no binding or distortion, 
always easily opened; (5) no 
freezing; (6) meet all A.W.W.A. 
specifications; (7) bell, flange 
or mechanical joint connections 
fit any existing or planned 


installation; (8) replacement 
parts always available. 


that’s why 
farsighted 
city officials 
choose 


for COMPLETE details, address: 


VALVE COMPANY 


A Subsidiary of James 8B. Clow & Sons, Inc. 
Oskaloosa, lowa 
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Cosme Plant: Filter capacity 24 MGD e Consulting Engineers: Greeley and Hansen 
Mechanical Contractor: Bass Construction Co. 


Simplex provides Centralized 
automatic filter control! 


The St. Petersburg, Florida, water system has just been ex- 
panded. In the Cosme plant, the latest addition—a new, master 
pneumatic control system provides the dependable accuracy that 
assures maximum filter efficiency. 

Backbone of the system are tried and proven Simplex “S” 
Controllers for each filter to keep rate-of-flow constant despite 
changes in head. From these direct-acting controllers, new Sim- 
plex Laminair Converters transmit pneumatic signals instantly. 
So at the new, sensitive bellows-type Receiving Instruments, 
there’s no hunting, no lag, no inaccuracies! 

Results: Rate of flow, loss of head and water levels are indi- 
cated and recorded, with total plant flow summated, at one cen- 
tral table that operates all filters at optimum rates, 


> 


Filter gallery: Diaphragm pots for Mas- At this one table, Simplex pneumatic 
; - ter Pneumatic System are just above receivers give centralized measurement 
_ counterbalanced arms of the Simplex = of summated plant output and central- 
Controllers. ized control of flow. 
FREE TECHNICAL INFORMATION! 
Write Simplex Valve & Meter Company, Dept. JA-11 
7 E. Orange St., Lancaster, Pa. 


Accurate instruments . 
and controls 
for over 50 years 
METER COMPLY Y 
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St. Petersburg’s new Cosme filter plant 
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Another city AMERICAN’S 
reinforced concrete pressure 
pipe for water supply lines 


Cw oe The City of Phoenix, Arizona is another of the 
‘¢ rapidly growing cities of the Southwest which have 
faced tremendous water supply problems and have 
met them successfully. The population of Greater 
Phoenix has increased almost 50 per cent in the past five 
years. An annexation program is currently increasing 
the rapid expansion of the City of Phoenix which is one 

of the fastest growing cities in the nation. 

During 1953 American Pipe and Construction Com- 
pany, through Fisher Contracting Company, general 
contractors, supplied Phoenix with more than 37,000 
feet of large diameter concrete pressure pipe for a line 
which increased the Phoenix primary feeder capacity 
from 100,000,000 MGD to 210,000,000 MGD. The pipe 
furnished was pre-stressed concrete cylinder pipe de- 


mers. AND CONSTRUCTION CO. 


signed for the operating pressures established under 
specifications prepared by Yost & Gardner, consulting 
engineers for the City of Phoenix. 

American has helped to meet the special problems 
faced by Phoenix water officials by designing and supply- 
ing reinforced concrete pressure pipe especially for con- 
ditions in the Phoenix area. 

A recent merger with Hooper Concrete Pipe Company 
in Phoenix gives American another permanent plant 
from which to serve the cities of the Southwest. 

American Pipe and Construction Company makes 
available 49 years of experience and extensive produc- 
tion facilities to help solve any water supply problem. 
There is a type of American pipe to meet any require- 
ment. Write or phone for complete information. 


Concrete pipe for main water supply lines, a) 
storm and sanitary sewers, subaqueous lines — 

Mail address: 

Box 3428 Terminal Annex, Los Angeles 54, Calif. 
Main offices and pliant: 

4635 Firestone Bivd., South Gate, Calif., Phone LOrain 4 2511 


District sales offices and plants: 
Hayward and San Diego, Calif., Portiand, Ore., Phoenix, Ariz. 
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SAVE SUPERVISORY HOURS @ MINIMIZE POWER 

FAILURE DOWNTIME * ASSURE EMERGENCY 

WATER @ ENABLE ACCURATE PROGRAMMING 
. with FULL FLEXIBILITY for expansion. 


Sparton multi- 
channel scanning 
system ties one to 

25 wells to 
treatment plant, 
eliminates restart 
delays, minimizes 
downtime due to 
storm induced 
failures, assures 
emergency water. 


Your solution vell t-down, rt delays, 
and lost supervisory time— dependable Sparton 
well field controls — proven on the storm-driven 
plains, in river floodlands, under heavy municipal 
load. For reliable centralized supervision, these 
systems employ trouble-free d.c. telegraphy and/or 
tone techniques over conventional transmission or 
, telephone line. They're tailored to your exact needs, 
yet offer installation economies through use of 


an SPARTON CONTROL SYSTEMS DIVISION 


| rt () The Sparks-Withington Company 


Jackson, Michigan 
CONTROL SYSTEMS 


(0 Please send control brochure 
(0 Have representative call 

Name 
Company 
Address_— 
Zone___ State 


well field control systems] 
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SEE THE 
“INSIDE” STORY 
| OF THE 

SUBMERSIBLE 


This new Byron Jackson film shows you the 
basic principles and operation of the 
Submersible pump in a technically accurate 
and extremely entertaining full-color movie. 


: factual account of the modern pump 
ing unit that operates with both motor and pump underground— 
out of sight and out of sound. Extensive animation shows the con- 
struction, operation and working principles of key Submersible 
parts, including the mechanical and mercury seals. 


> 
PUT THIS FILM TO WORK FOR YOU a 
This film has many uses. It gives maintenance personnel an under- 
standing of the operation and care of the Submersible. It gives 
engineering and technical people a better grasp of the basic engi- 
neering principles involved. It gives non-technical people the in- 
teresting history and application of this modern pumping method. 
Byron Jackson—manufacturer of the BJ Submersible—extends an 
invitation to you to see this new film and to arrange showings for 
interested groups and organizations. There's no obligation. Write 
Roger Barron, Submersible Products Manager, Byron Jackson 
Pumps, P. O. Box 2017, Terminal Annex, Los Angeles 54, Calif. 


FILM HIGHLIGHTS: 
e The First Submersible Motor e Installation of the Submersible 
@ Oil Lubrication versus Water Lubrication | @ The Submersible’s Many Uses 
@ Principle of Mercury Seal and @ Two Approaches to Municipa’ 
Mechanical Seal Pumping Needs 


Byron Jackson | 201, teria 


Division of Borg-Warner Corporation 
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Triangle 
Brand 


HELPS SOLVE YOUR 


Triangle Brand Copper Sul- 
phate economically controls 
microscopic organisms in wa- 
ter supply systems. These or- 
ganisms can be eliminated by 
treatment of copper sulphate 
to the surface. Triangle Brand 
Copper Sulphate is made in 
large and small crystals for 
the water treatment field. 


Roots and fungus growths 
in sewage systems are con- 
trolled with copper sulphate 
when added to sewage water 
without affecting surface trees. 


Booklets covering the sub- 
ject of control of microscopic 
organisms and root and 
fungus control will be sent 
upon request. 


CHEMICALS 
W 


PHELPS DODGE 
REFINING CORPORATION 


300 Park Avenue, New York 22, N.Y. 
5310 West 66th Street, Chicage 38. lil. 
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IN WITH THE NEW! “Century” Asbestos-Cement 
Figo sendy and able to replace more than 10 

of a metallic pipeline weakened by exter- 
nal corrosion for the Jefferson County Fresh 
Water District #1. Sabine Pass, Texas. 


ff conditions led to the switch to non- 
corrosive “Century” Asbestos -C 
Pipe. Contractor: Hardin Construction 
Company, Houston, Texas. 


non-corroding! 
K & M “Century” ASBESTOS-CEMENT PRESSURE PIPE 


Throughout the country more and more communities are relying on 
water mains of K&M Asbestos-Cement Pipe... made of asbestos 
fiber and portland cement. It resists corrosion, is non-electrolytic, two 
of the many advantages which make for durability. 


Pumping costs low and stable! There is no clogging to reduce flow 
and increase pumping costs with K&M Asbestos-Cement Pipe. It is 
non-metallic . . . non-tuberculating. Its bore remains smooth andclean. _ 

Lower in initial cost! K&M Asbestos-Cement Pipe is light in wan” 
—easily and inexpensively transported, stored and handled. at 

Write for complete details. ; 


KEASBEY & MATTISON company «+ PA. 
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Now—one of the most com- 
prehensive catalogs ever 
published in the industry. 
Completely new from cover 
to cover. 148 pages show- 
ing the Greenberg line in 
its entirety—new items, 
new illustrations, detailed 
descriptions, specification’s 
and list prices. A must for 
the catalog library of every 
Engineer, Architect, Pur- 
chasing Agent, Pipe, Valve, 
Fitting and Plumbing Job- 
ber. Write for your copy 


Ave 


EEE 


GREENBERC 


San Francisco 7, California 
Offices in Principal Cities throughout United States 


Manufacturers of: Underwriters Approved fire hydrants, hose valves and siamese 
tions. Fire protection hose goods; industrial, Navy and maritime bronze 

valves and fittings; plumbing and hardware brass specialties; bronze plaques, 
letters and name plates; crematory and cemetery bronze products. 


PLEASE MAIL THIS COUPON TODAY 


M. GREENBERG’S SONS * 765 FOLSOM ST. * SAN FRANCISCO 7, CALIFORNIA 
Gentlemen: Please send me a copy of your new catalog. 


Firm Name 


Address 


City 
By 


If additional copies are desired, please list name and title of person to receive catalog. 
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WERE BEING POURED - 


(POWDER) 


For over 40 years HYDRO-TITE has been faith- 
fully serving water works men everywhere. Self- 
caulking, self-sealing, easy-to-use. Costs about 
1/5 as much as lead joints. Packed in 100 Ib. 


moisture-proof bags. 


HYDRO -TITES 


IGS) 


The same dependable compound in solid form 
—packed in 50 Ib. cartons—2 litters of pigs 
to the box—24 easy-to-handle Littlepigs. 
Easier to ship, handle and store. 


& 

Werk; 

¥ 
hea 


The sanitary, bacteria-free joint 
Easier to use than jute and costs 
about half as much. Insures sterile 
mains and tight joints. 


~| 
_ ‘WHEN THE FIRST HYDRO-TITE JOINTS — 
(HYDRO-TITE’ 
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CORPORATION STOPS and CURB STOPS 


You don’t see the HAYS Corporation and Curb 
Stops after you have them installed. But they're 
working for you, saving expensive digging and 
replacement, literally hidden assets. ROUNDWAY 

All plugs are individually ground in for or oer 
perfect fit and specially lubricated for easy turn- 
ing year after year, generation after generation. 
HAYS craftsmen are trained to uphold a tradition 


more than eighty years old for dependable preci- 


sion products. 
ose CORPORATION 
It Pays to Buy Hays. a STOP 


Hays the 5 WATER WORKS PRODUCTS 
HAYS MANUFACTURING CO. 


the American Water ERIE, PA. 
Works Association. 
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Armco Pipe helps speed development 


of suburban Salt Lake City € 


Part of the 20 miles of Armco Pipe supplying water to this arid land. 


Lack of an abundant water supply re- 
tarded the industrial and residential 
growth of the suburban area south of 
Salt Lake City. The answer was to bring 
water into the area. 

Approximately 20 miles of Armco 
Welded Steel Pipe were installed to 
carry water from the Salt Lake City 
aqueduct into the southern suburbs. 
Now, new homes are being built and 
industrial expansion is possible, thanks 
to an adequate water supply. 


WHEREVER WATER FLOWS, STEEL PIPES IT BEST 


Armco Pipe has helped many cities 
solve water shortage problems. Perhaps 
you can find the answer to your water 
supply problem in the wide size range 
of Armco Steel Pipe. Diameters range 
from 6 to 36 inches, wall thicknesses 
from %s-to %-inch. Write to us for more 
data. Armco Drainage & Metal Products, 
Inc., Welded Pipe Sales Division, 4956 
Curtis Street, Middletown, Ohio. Sub- 
sidiary of Armco Steel Corporation. In 


Canada: write Guelph, Ontario. = 


Armco Welded Steel Pipe 


MEETS A.W.W.A. SPECIFICATIONS 
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“These new Crane AWWA Vanes: 


Py 


mean less work for me” 
Everywhere these new Crane gland flange with ball-type bearing 
- AWWA Valves have been in- Prevents binding on stem under un- 
_ stalled, maintenance costs have even pull-up on gland bolts. 
_ dropped. Here are reasons why: These valves are available with 
‘The design of the Crane 4-piece hub, flanged or mechanical joint ends 


__ disc assembly and guide ribs per- —in sizes 2” to 12”. For specifica- 
; di the trunnion-mounted twin tion data, call your local Crane Rep- 


discs to rotate freely as they are resentative, or write to address below. 


raised or lowered. Concentrated vi ea 

wear on both seats and discs is 
prevented. The simplified wedg- simplicity. Assembly 
ing action assures positive seating F is suspended from 
. s tight closing. And the guide stem, which engages 
ribs prevent the disc assembly <4 upper spreader. Discs 


from jamming or disengaging. Cea are suspended from 
upper spreader on 


Crane AWWA Valves meet all = trunnions. Disc flange 
AWWA specifications. You also a guides hold assembly 
get the Crane 2-piece gland and between guide ribs. 


RANE vaives « 


PIPE e KITCHENS © PLUMBING e HEATING. 
Since 1885—Crane Co., General Offices: Chicago 5. Branches and Wholesalers in All Areas 


. 
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WALLACE & TIERNAN 


V-notch 
s rotameter indicator 
A-712 V-notch Chilo 


has dial indicat 
20 to 1 feec 


V-notch Chlorinators 


SIMPLIFY Chlorination 


With the new Wallace & Tiernan V-notch Variable-Orifice 

Chlorinators: 

OPERATION IS SIMPLIFIED as one injector control starts or 

stops the unit. Chlorine gas is turned on or off automatically. 

SETTING FEED RATE IS SIMPLIFIED as one control sets feed 

rate precisely at both high or low feeds. 

INSTALLATION IS SIMPLIFIED as units are shipped ready for 

operation. No water supply is needed at the chlorinator. A remote 

injector uses only standard water supply fittings. 

MAINTENANCE IS SIMPLIFIED and virtually eliminated. All 

parts are corrosion resistant, mounted in an attractive modern cabinet. 
For full details on manual or automatic proportional V-notch 

Chlorinators, contact your W&T representative, or write to the address 

below. 
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A New Development from Wallace & Tiernan Research 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 
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Trends in Residential Water Use “ts af 


Ross Hanson and Herbert E. Hudson Jr. 


A paper presented on May 10, 1956, at the Diamond Jubilee Confer- 


+ 


ence, St. Louis, Mo., by Ross Hanson, Assoc. Engr., State Water Sur- 
vey Div., Urbana, Ill., and Herbert E. Hudson Jr., Cons. Engr., Hazen 
& Sawyer, Engrs., Detroit, Mich., and formerly Head, Eng. Subdiv., 
State Water Survey Div., Urbana, Ill. 


T is common practice to express per 

capita water consumption for a 
given community as the quotient of the 
total pumpage and the census popula- 
tion. This method assumes that all of 
the water pumped gets to the users, 
and assumes further that all persons 
counted in the census are served with 
water from the system. The resulting 
figure may at times be completely mis- 
leading; as, for example, when the 
population served differs from the 
census population, or when total water 
used differs from the total pumpage. 

It is the thesis of this article that 
water use can better be established on 
the basis of sales per water service 
connection—that is, that per capita 
consumption can best be expressed as 
the amount of water sold to residential 
users, divided by the product of the 
number of services and the number of 
persons per service connection. 


Data gathered by the Illinois State 
Water Survey in 1954 indicated that 


declines in water consumption per 
service connection were taking place 
in certain Illinois 
the period 1920-53. Compared with 
reports from other parts of the coun- 
try, this indication seemed so un- 
reasonable that further study was initi- 
ated. The study showed that changes 
in per capita consumption had been 
masked by two factors: [1] the declin- 
ing number of persons per household, 
and [2] the increasing proportion of 
the community population served. 
The study also indicated that several 
other factors heretofore omitted from 
consideration play a role in the estima- 
tion of water use in homes served by 
public water supplies. 

For the 1954 study, information was 
gathered from a number of communi- 
ties in Illinois that were faced with 


communities over 


AMERICAN WATER WORKS ASSOCIATION 
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small proportion. 


- HANSON & H. E. HUDSON JR. 


real or potential water shortages, pre- 
sumably as a result of the drought. 
A preliminary report (7) on this study 
concluded, in part, as follows: 


It is noted . .. that a number of the 
communities, for which pumpage_in- 
creases were either small or negative, 

experienced population declines during 
the period of study. In other instances, 
the lack of pumpage increase was known 
to be linked to the inadequacy of the 
water source development, so that it was 


recognized in these communities that 
frugal use of water was essential to pre- 
a general shortage. 


In some instances part of the increase 
can be attributed to leakage and wasteful 
use, but this is believed to be a relatively 
Most of the increase 
seems to be due to two factors: [1] in- 
a: in number of service connections, 
and [2] increases in per capita and . 

industrial use. In many of the communi- 


Pe att ties studied, these increases have not yet 


were available. 


_ fully materialized, and may be expected 


_ to develop in future years. 


The data from the 1954 study were 
incomplete in some respects. Addi- 
tional information was sought, there- 
fore, from a number of Illinois com- 
munities for which fairly adequate rec- 
These commu- 
nities are distributed over the state, 
as shown in Fig. 1, which also indi- 
cates the type of supply source used. 
Five of the communities relied on 
ground water, and seven relied on 
surface water. 

There may be some bias in the sam- 
pling, as the water supply administra- 
tions of all the communities involved 
had maintained reasonably detailed 
records in recent years, indicating that 
they were probably better operated 
than the general average. Data for the 
years 1940-55 were available for most 
communities, and earlier records were 
available for some. 
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The information sought from eacl 
community included the total pumpage 
the number of services, and the sale 
of water in each of the following cate 
gories: [1] total, [2] residential, [3 
commercial, [4] industrial. In addi 
tion, information was sought on sale 
to water haulers, and on “free’’ wate 


Springfield 


Fig. 1. Distribution of Illinois 


Towns Studied 


Square black markers indicate surface 
water supply, round black markers, 
ground water supply. 


to municipal offices, parks, playgrounds, 
drinking fountains, and similar uses. 
Little information was obtained on 
sprinkling and air-conditioning loads. 

All of the communities metered 
water sales to almost all accounts, sO 
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that a breakdown of sales into the sev- 
eral categories could be obtained. The 
available data also made possible the 
determination of gallons per day per 
service in each of the various categories. 

In addition, master metering of the 
entire pumpage was considered an im- 
portant item, as it made possible the 
determination of “unaccounted-for” 
water. Unfortunately, however, mas- 
ter metering was not always available. 
In some cases, therefore, estimates of 
unaccounted-for water have been used. 

For each community, the US Bu- 
reau of the Census population statistics 
were available, together with census 
data for 1940 and 1950 on the num- 
ber of occupied dwelling units. These 
figures could be compared with total 
residential services. 

Wherever a substantial proportion 
(more than 2 per cent) of the service 
connections were outside the corporate 
limits of the community, a breakdown 
of the number of service connections 
was obtained. As a rule, these addi- 
tional services were in unincorporated 
areas for which population data were 
available. In such areas, the total 
number of services shown for the water 
system includes the services outside the 
community, and the population, total 
pumpage, and sales figures also include 
the number of persons and the quanti- 
ties of water involved outside the cor- 
porate limits. In a number of areas 
this was an important factor, as sev- 
eral of the systems furnished water to 
subdivisions beyond the corporate lim- 
its. Others furnished water to nearby 
municipalities of considerable size. 

Data from Bureau of the Census pub- 
lications proved very useful. Whereas, 
prior to the 1950 census, dwelling units 
in unincorporated areas outside cor- 
porate limits had been classified as 
“rural” (2), in the 1950 census, dwell- 
ings in urban fringe areas were classi- 
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fied as “urban.” The census reports 
provided information on the number = 

of households, the number of persons 

per household (size of family), trends y 4 
in population, the relationship between 
urban and rural populations, the pro- — 
portion of the urban population served 
by public water supplies, and the num- 

ber of dwelling units in the community 

that had running water inside the 
house. 


Number of Households 


One of the biggest problems facing 
a public water supply system is fur- 
nishing service to new accounts. The 
decennial census reports and certain 
special Bureau of the Census reports 
on population (3, 4) reveal that the 
number of private households in the _ 
United States increased from 1940 to 
1950 much more rapidly than the 7 
population, and the average size of _ 
family consequently showed a substan- 
tial decline (5, 6). — 

The decline in family size occurred 
despite the high birth rate during 
10-year period. The effects of a high — 
birth rate were more than offset by the 
effects of the high marriage rate and 
other factors that tended to increase . 
the number of households (6). In 
1950, about 5.6 per cent of married _ 
couples had not established their own no 
households but were sharing the living | 
quarters of other persons or were liv- — 
ing in hotels, rooming houses, or other 
quasi households. Corresponding per- 


cent in 1940 and 6.1 per cent in 1930 


(6). Taking into account low birth 
rates during the depression years of iyi 
the 1930's, the increasing average life- 
span, and the growing tendency for _ 
older persons to maintain their own 
households into old age, the Bureau 
of the Census (7) observed that “the a te 
indicated trend in household and fam- re 
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ily formation is generally downward 
for the 1950’s.” Extraordinary in- 
creases in the establishment of new 
households were observed during the 
postwar years 1947-50, and those in- 
creases brought on many of today’s 
- water service problems. Subsequent 
_ imereases were smaller, and are not 
oe expected to be as high in the near 
: q future. 
-- The census projections indicate that 
“J the number of households will rise from 


5 50 
= 2 
30 3 
4 
2 20 = 
1 10 
1900 1920 1940 1960 


— *Fig. 2. Number of Households and Family 
Size, United States, 1900-1960 


1960 (7). More recent census studies 
give additional information on rates 
of establishment of households (8, 9). 


Size of Households 


The very rapid increase in house- 
hold formation in the late 1940's leads 
to ae about the size of family 
i ne, hee the 1940 decen- 
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reports provided information on the 
number of persons per household. 
The data given seem to compare rea 
sonably well with the data available in 
earlier censuses on persons per family 
(5). 

Figure 2 compares the number of 
households and the number of persons 
per household from 1900 to 1960, for 
the entire nation, as enumerated and 
projected by the Bureau of the Census 
The data show a very marked decline 
in the number of persons per house- 
hold, from 1900 to 1953. The greatest 
rates of change are shown to have oc- 
curred in the period after 1946. It will 
be noted that the number of persons 
per household in the United States as 
a whole declined 30 per cent from 1900 
to 1953. In the corresponding period, 
the decline in Illinois was 35 per cent. 

Data on persons per household 
through 1950 were also available for 
the several Illinois communities which 
are the basis of this study. The curves 
for these communities have been pre- 
pared from data available in the decen- 
nial census reports from 1920 to 1950, 
and the subsequent projections were 
drawn from predictions in intercensal 
reports prepared by the Bureau of the 
Census for the state of Illinois. Fig. 
3 shows the graphs for three of the 
communities. They reveal trends simi- 
lar to the national and state trends. 
Studies of other communities within 
the state reveal even more marked 
variation. 


Proportion of Population Served 


Prior to World War II, many water 
systems in Illinois were installed on a 
basis of serving only part of the popu- 
lation within the incorporated limits 
of the municipality. In some systems, 


the proportion served ranged from 10 
to 25 per cent of the entire population. 
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This has increased rapidly in many 
small communities, but in some this 
development is quite incomplete. 

In 1940, of all the urban dwelling 
units in the United States, 96 per 
cent had running water inside the 
home ; in 1950, the figure was 97.2 per 
cent. Most of this change was caused 
by increases in extension of service in 
communities of less than 10,000 per- 
sons. This phenomenon is obviously 
no national problem, but it has caused 
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grave difficulties for small 
communities. 

For rural homes, the situation is dif- 
ferent. In 1940, 20.7 per cent of rural 
homes in Illinois, and 22.7 per cent of 
those in the entire United States, had 
piped, running water. In 1950, 51.2 
per cent of rural homes in Illinois and 
45.5 per cent of those in the entire 
United States, had piped, running 
water. Here is a rapidly changing as- 


pect of the national scene. 


many 
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Projection Techniques 


The Bureau of the Census has made 
illustrative projections of the popula- 
tion of the United States and of the 
several states (6). Although events of 
the last two decades have given de- 
mographers less confidence in their 
forecasts than they once had, these 
projections are still among the best 


available. Estimates based on several | 
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Fig. 4. Population Growth Projections, 


United States, 1910-1975 


anticipated fertility rates are provided. 
In addition, projections have been 
made both by the “component” and the 
“ratio” method. The authors have 
used the highest estimates in order to 
insure that the most demanding situ- 
ation will receive consideration (Fig. 
4). Using these data, together with 
urban and rural total ratios projected 
by the authors, _ the urban and rural 
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- populations for the United States have 
been estimated to 1975. 

Figure 4 suggests that an increasing 
- proportion of the population will be 
- living under urban circumstances, and 
expect service from public water 
supply systems. 
population forecasts can be 
o_o with estimates of household 
size to yield forecasts of urban house- 
= as shown in Table 1. These 
estimates are also shown in Fig. 4, to- 
gether with census data on urban 
households for earlier years. The esti- 
- = indicate a reduced rate of in- 
crease in the number of urban house- 
i; 4 holds to be served by public water sup- 


TABLE 1 


Urban Population and Household Size 
Forecasts for United States 
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Projected Estimated Estimated 
Wear Irban Persons Urban 
Population per Households 
millions Household millions 
1960 113.8 3.5 32.5 
1970 130.7 3.6 36.3 
1975 140.0 3.6 38.9 


plies in the coming two decades, but 
they also indicate a continuing growth. 


Water Use in Illinois 


Experiences in Illinois communities 
of small to medium size are illuminat- 
ing. It should be kept in mind that 
the following figures cover only resi- 
sales. 

Figure 5 portrays the results of the 
data on residential water use collected 
_ at two Illinois municipalities, towns A 
and C, with populations of 1,600 and 

5,600, respectively, which receive 

_ water from impounding reservoirs. At 

town A there were slight overall in- 

creases in gallons per capita and gal- 
lons per service from the earliest rec- 
cords to 1952, in which year restric- 
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tions on water use were initiated be- 
cause of drought. The percentage of 
population served showed a gradual 
increase in service from 46 per cent of 
the population in 1939 to 93 per cent 
in 1954. 

Town C showed slight increases in 
gallons per capita and gallons per 


service from 1942 to 1953. In 1953 
restrictions were initiated. The per 
120 
Gallons per Service 
90 
Percentage 
60 Population Served 
30 
Gallons per Capita 
Town A | 
0 
120 
Percentage Population aie 
90 Qu 
| 
Gallons per Service 
60 
Gallons per Capt, 
0 Town C 
1940 1945 1950 1955 
Fig. 5. Residential Water Use, Towns 
Aandc * 


Data are shown for Illinois towns A and 
C, with populations of 1,600 and 5,600, 
respectively. 


cent of population served increased 
sharply from 1942 to 1946 and then 
remained fairly level at 91 per cent 
to 1954. This town, a thriving coal- 
mining community prior to 1930, suf- 
fered a population loss of 35 per cent 
from 1920 to 1950 because the mines 
became worked out. In 1920 the num- 
ber of persons per household was 4.67, 
or 10 per cent higher than the averages 
for Illinois and the United States, but 
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in 1950 the number was about 2.9, or 
12 per cent below the Illinois and 
United States averages. 

Contrary to the general experience 
in towns where water use restrictions 
have been lifted, the residents of town 
C discovered they could get along with 
the water shortage. When the reser- 
voir began spilling over, they were not 
inclined to return to the basis of pre- 
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Fig. 6. Residential Water Use, Towns 
H and J 


Data are shown for Illinois towns H and 
J, with populations of 18,000 and 41,000, 
respectively. 


drought use of water, so that today the 
water department, with increased ex- 
penses, is plagued with an unantici- 
pated shortage in revenue. 

Figure 6 portrays the residential 
water use data for H and J, towns of 
18,000 and 41,000 population, respec- 
tively, and both with considerable com- 
mercial and industrial water use. 
Town H obtains water from a surface 
reservoir supplemented by a limited 
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ground water supply. Town J ~~ 
ceives water from the Mississippi 
River. The three graphs for each 


town are quite similar from the begin- 


ning of their records to 1955 except = 


that tewn H, because of the drought, __ 


used all its reservoir supply about 
1953, and, with the well supply not 
sufficient to carry the load, required 
restrictions in water use. 
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Fig. 7. Residential Water Use, 
Town F 


Data are shown for Illinois town F, with 
a population of 9,500. Low pumpage in 


1949 reflects 20 per cent rate increase. __ 


Low in 1954 reflects institution of full 
restrictions in December 1953. 


Figure 7 has been prepared for F, 


a town of 9,500 population, largely 
composed of retired farm families, with 
a water supply obtained from a surface 
reservoir. In the early 1930’s, when 
the customers were charged on a flat- 
rate basis, a record of 2.25 mil gal was 
pumped for one day and the annual 
average rate of pumping was 1.5 mgd. 
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Eight months after meters had been in- 
stalled on all the services, the summer 
peak was 0.6 mgd and the January— 
July average was 0.46 mgd, a drop of 
66 per cent. By 1946 there was an- 
other runaway in residential water use, 
_ with an average in July of 1.1 mgd. 
Rates were increased 20 per cent in 
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Fig. 8. Residential Water Use, 
Town E 


The town has a population of 5,700, and 
derives its water supply chiefly from 
wells and springs. Marked decline in 
gallons per service in 1952-53 occurred 
simultaneously with gradual increase in 
percentage of population served. Losses 
through leaks in corroded water mains 
accounted for 27 per cent of pumpage 
until 1954, when this figure was reduced 
to 18 per cent. 


1954 


0.6 mgd, 45 per cent below the July 
1946 average. In December 1953, full 
restrictions were instituted because the 
reservoir was depleted, not only as a 
result of the drought but also because 
customers were allowing water to drip 
to waste to prevent freezing of pipes. 
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Figure 8 has been prepared from the 
water use data for E, a town of 5,700 
population, located in a prosperous 
agricultural area, with a water supply 
from wells and springs. The curves 
for residential use show gallons pet 
capita and gallons per service figures 
comparable to those of other Illinois 
towns in the same population bracket. 
In 1952-53, a noticeable decline in gal- 
lons per service occurred simultane- 
ously with a gradual increase in per- 
centage of population served. As 
much as 27 per cent of the pumpage 
however, is lost through leaks in cor- 
roded water mains. In November 
1953 a consulting engineer was re- 
tained, and in 1954 the losses through 
leaks were reduced to 18 per cent 
Subsequent losses were apparently not 
considered serious enough to warrant 
repair. 


Public Reaction to Restrictions 


When a municipally owned, ground 
water system encounters a_ water 
shortage caused by a failing supply, it 
frequently becomes necessary to im- 
pose restrictions. When such restric- 
tions as prohibition of lawn sprinkling 
and car washing do not meet the emer- 
gency, it becomes necessary to shut off 
water use for all-night periods and, 
later, for intermittent periods in the 
daytime “while the tank is being 
filled.” When such extreme measures 
are necessary, the customers generally 
become accustomed to the unsatisfac- 
tory operation and gradually develop 
a tolerant attitude toward the water 
works officials. 

The officials of a municipally owned 
surface water system may find it diffi- 
cult, as a drought period becomes ex- 
tended, to convince the customers that 
the capacity of their lake is becoming 
critically low—that the broad water 
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TABLE 2 
Electric Water-using Appliances in United States and Illinois Homes, 1949-55 * 


Millions Wired Homes With: 


Percentage Wired Homes With: 


Millions 
Wired 


Food 
Homes 


Dish Waste 
Washers Dis- 
posers 


Water 
Heaters 


Clothes 
Washerst 


Food 
Waste 
Dis- 
posers 


Clothes Dish 
Washerst| Washers 


United States 46.0 
Illinois 2.0 


1.84 
0.042 


2.55 
0.062 


7.50 
0.093 


38.70 | 40 | 5.6 
0.994; 22 | 3.2 


84.1 
51.0 


* Index of saturation Dec. 31, 1955. 
+ Includes automatic and conventional types. 


surface which they see may be only a 
very few feet above the lakebed. 

In one of the communities studied 
but not discussed herein, city officials 
instituted restrictions during 1953, 
prohibiting the washing of cars and 
the sprinkling of lawns. A reduction 
in residential use of approximately 26 
per cent ensued. These restrictions 
had to be continued through 1954, and 
by the end of that year it was found 
that the water revenue had declined 
so severely that the water system was 
running into debt at a rapid rate. Of- 
ficials thereupon reported this fact to 
the community and recommended a 
substantial increase in water rates to 
rectify the financial situation. The re- 
sponse of the citizenry was to elect new 
officials who, by drastic curtailment of 
both essential and nonessential expen- 
ditures, managed to bring the water 
department books into a current oper- 
ating balance. 


Domestic Water-using Appliances 


The most serious likelihood of in- 
creased residential use of water may 
result from the installation of water- 
using appliances in the home. Table 
2 shows the number of water-using 
appliances installed in homes during 
the years 1949-55 inclusive for Illinois 
and for the United States. Installa- 
tions prior to 1949 are not known. 


The data indicate that, although the 
market has been fairly well saturated 
with home washing machines, com- 
paratively few dishwashers, food waste 
disposers and electric water heaters 
have been installed. A continuing 
trend toward increased installation of 
automatic and conventional washing 
machines can be expected. Only elec- 
tric water heater sales are shown in 
the data. No information has been 
made available on gas water heater 
sales. 

It may also be assumed that nearly 
all the newer water-using devices have 
been installed in higher-income urban 
centers. Large increases in water use 
in small communities can therefore be _ 
expected. Similarly, the smal! satura- 
tion indexes for dishwashers and food 
waste disposers point toward consid- 
erable increases in per capita use in 
the larger communities. It is reason- 
able to assume that there may be a 
trend toward the air-cooled home air 
conditioner in preference to the water- 
cooled type. 


Effective Family Buying Income 


A study (10) by the Illinois State 
Water Survey indicated residential 
water use in 1948 to be related to the © 
family income of the community. A 


survey made by Sales Management _ 


magazine (17) in 1956 gives data on 


the effective net family income buying _ 
_ power for all communities over 10,000 eh 


We 
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population. Table 3 presents data water use per capita as well as per 
from this survey for the Illinois com- service is keeping pace with the higher 
munities discussed herein. Because family income of this community. 


three of the communities—A, C, and The communities considered in this 
D—have less than 10,000 population, report are none of those used in the 
the county average was used. earlier (10) study, but the correlation 


Also shown in Table 3 are the gal- between residential water use and 
lons per day per service and the gal- family buying income corresponds very 
lons per day per capita for the three well, 
towns. Fig. 9 is a graphical rela- 
tionship of residential daily use per Projections for Illinois 


The data from nine Illinois towns in 


= 100 which the water records were found to 
oF be fairly comprehensive have been as- 
us sembled in two groups. Group I is 
TABLE 3 
50 Relation of Effective Family Buying Income to 
> . Si Residential Water Use, Illinois 
Communities 
Code 
Fami Residential Use 
Community 
0 Income Servi 
2,000 4,000 6,000 8,000 $ 
= Effective Family Buying Income —dollars 
3 * 
Fig. 9. Net Effective Family Buying 
Income and Residential Daily Use D 6 412* 171 46 
per Service, Illinois Towns E 3.958 112 36 
3, : 
4,743 244 87 
servi G 5,179 131 45 
service and net effective family buying 
H 5,250 160 
income. Gallons per service are used I | §.325 129 45 
in the graph because this figure more F | 4,941 128 45 
closely represents the use per family. 


(In plotting gallons per capita and net * County average. 
family income a similar straight-line 

correlation is produced.) In this composed of four towns in the popula- 
graph the data for town F are not tion range of 15,000-50,000. In Group 
given weight because of the poor rec- II are five towns having populations of 
ord of residential water use by this less than 10,000. By inspection of the 
community. The data for town H are per capita graphs for the individual 
lightly considered because the record towns, it was seen that the residential 
of the number of services for that com- consumption in 1952 for the towns in 
munity was occasionally interpolated. Group I averaged about 48 gpd per 
The data for town D were given strong capita. For the Group II towns the 
consideration because the water rec- residential consumption in 1952 aver- 
ords were well kept, and because the aged 35 gpd per capita. 
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Figure 10 has been prepared from 
the weighted averages for residential 
consumption of gallons per capita and 
gallons per service for Group I. Fig- 
ure 11 shows the weighted averages of 
gallons per capita and gallons per serv- 
ice for Group II. The data for both 
groups were plotted for 1951 and prior 
years, as the 1952 to 1954 records re- 
flected the effect of the restrictions in- 


stituted during the drought. jal 


240 
Gallons per Service a 


‘Percentage Population Served 
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per Capita 


| | 
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Fig. 10. Residential Water Use, Four 
Illinois Towns (Group I) 


80 


40 


1960 1965 1970 


Curves shown were prepared from 
weighted averages for residential con- 
sumption in four Illinois towns in the 
population range of  15,000-50,000. 
Broken-line curves beyond 1952 indicate 
maximum, average, and minimum projec- 
tions. Data from 1952-54 were not 
plotted because of the effect of restric- 

4 ‘d tions instituted during the drought. 
-_In designing the projections for resi- 
dential gallons per capita (Fig. 10), 
consideration has been given to the 
slope of the curve for the period just 
prior to 1952, when homes in cities of 
this size were being equipped with 
water-using appliances. A saturation 
of less than 50 per cent had been 
reached by 1956, and this was consid- 
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ered a good reason for extending the ~ 
maximum projection at this same slope | 


to 1970. The minimum projection has 
been extended with very little increase 
in slope from 1952 to 1970. 


For Group II (Fig. 11) considera-_ 


tion was given to the fact that up to 


1952, a negligible number of homes in 
towns of this population range, were — 
equipped with water-using appliances. | 


By 1956, however, the economic status 


160 
Gallons per Service | 
120 = 
80 T 
Population Served 
40 
+ Gallons per Capita 
1940 1945 1950 1955 1960 1965 1970 7 
Fig. 11. Residential Water Use, Five 


Illinois Towns (Group II) 


Curves were prepared as described in 


Fig. 10 for five Illinois towns of less 


than 10,000 population. 


of these towns was improved and the 
buying income was up. | 
Giving consideration to these factors, — 


net family 


the maximum projection to 1970 was 
designed on the same slope as that 
used for the towns in Group I. 


The gallons per service graphs rep-_ 
resent family use of water, and a fairly 


close check of the projections is ob-— 
served when multiplying any point on 
the gallons per capita curve by the 
Bureau of the Census’ estimated aver- 
age of 3.03 persons per family. 


There is need to consider other fac- _ 


tors in future planning. One of these 


other factors is the availability of pub-— 
lic sewer service, which in many small — 
communities did not become available 
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until after 1930, and which undoubt- 
edly stimulated the increasing installa- 
tion of waterborne waste disposal 
methods. 

It seems obvious that both per capita 
and per service demands will rise in 
these communities. Conservative plan- 
ning dictates the necessity of estimat- 
ing future trends generously. Al- 
though maximum, medium, and mini- 
mum estimates are plotted, it is recom- 
mended that the maximum projections 
be used. 

Because these projections are based 
on residential consumption only, they 
are not likely to be greatly influenced 
by changes in the commercial and in- 
dustrial life of a community. 


Conclusion 


Misleading estimates of residential 
water use result from failure to con- 
sider trends in such socio-economic 
factors as family size, proportion of 
urban population served, and the in- 
stallation of water-using appliances in 
homes. Data by which these influ- 
ences may be measured are available, 
and should be used. For the near fu- 
ture, these data indicate slower in- 
creases in number of services to be in- 
stalled. An increase in unit residential 
uses of water, however, will cause a 
continuing rise in demands placed on 
water works systems. 
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3 South Carolina’s Golden Strip Water District 


Joint Discussion 


Section Meeting, Augusta, Ga. 


i A joint discussion presented on Mar. 20, 1956, at the Southeastern 


"h Development and Design—Edward E. Bolls Jr. 


Black & 


Civ. Engr., 


paper presented by Edward E. Bolls 
scr eatch, Cons. Engrs., Kansas City, Mo. 


posed district had all of the require- ra 


hy IE development and design of the 
facilities for the Mauldin-Simp- 
sonville-Fountain Inn Water District 
should be of particular interest to the 
water works industry as proof of the 
ability of a determined group of people 
to overcome obstacles 


Water was made available through 
the district’s system in January 1954, 
but the concentrated effort of the per- 
sons who made this development pos- 
sible began in 1949 or earlier. In the 
fall of 1950, leading citizens of Simp- 
sonville and Fountain Inn, S.C., had 
several conferences with John Haw- 
kins, superintendent of the Greenville 
city water works, and with representa- 
tives of the Greenville County Plan- 
ning and Development Board. As a 
result of these conferences, it was de- 
cided that the towns of Simpsonville 
and Fountain Inn would serve as joint 
sponsors of an engineering study to 
determine the feasibility of a district 
water system. 

In January 1951, the firm of Black 
and Veatch was retained to prepare 
this feasibility study. At the conclu- 
sion of its field investigations for this 
project, it was apparent that the pro- 


Origin of Project 


ments for the attraction of industry ex- 
cept an adequate water supply. The _ 
proposed district extended 15 miles 
south of the southern city limits of 
Greenville, and, for this entire distance, _ 
Highway 276 and a parallel railroad 
provided excellent transportation to 
some of the finest industrial sites in __ 
the Piedmont Plateau area. Natural 
gas was being made available to the | t 
area—which left only water lacking. _ 
The existing development within the 
district included the town of Mauldin, bd 
approximately 5 miles south of the 
Greenville city limits, the town of _ 
Simpsonville, 9} miles from Green- 
ville, and the town of Fountain Inn, 
134 miles below Greenville. Although 
Simpsonville and Fountain Inn had 
municipal well supplies, the residents _ 
of Mauldin were served by private — 
wells, all of which were of very — - 
capacity and had histories of short life 
and decreasing capacity. 
The studies determined that a sup- 
ply from the Greenville city water | 
works offered the most feasible solu- 
tion to the water problem. Negoti- 
ations were started with the Greenville | 
Commission of Public Works, and that _ 
board gave its consent to provision of 
water service to the district. 
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At the time of the feasibility study, 
the district contained 1,290 potential 
_ customers in the area lying one mile 


along Highway 276. Minimum future 
_ demands were based on serving 2,580 
customers, or twice the existing popu- 
lation, plus the existing textile mills. 
On this basis it was determined that 
the minimum system capacity should 

1.4 mgd. 
he As the primary purpose of the estab- 
= lishment of the water district was to 
attract new industry to the area, it was 
essential to provide additional capacity 
ee _ for industry, and the next step in the 
study consisted of financial investiga- 
et: a to determine what capacity could 

be provided. 


inancing 


It was soon apparent that no rea- 
ie poe schedule of water rates would 


finance the necessary improvement 
cao and it was obvious that a spe- 
cial tax assessment would be required 
to assist in financing the issue. It was 
subsequently determined that the total 

valuation in the district was 
approximately $1,600,000. 

ie suggested water rate schedule 
_ proposed a minimum bill of $2.00 per 

_ month for the first 2,500 gal, $0.50 per 

a 000 gal for the next 7,500 gal, and 

$0. 20 per 1,000 gai for all usage over 
2 10,000 gal. With this rate schedule 
and with a reasonable millage against 
the assessed valuation, it was deter- 
mined that the bond issue should be 

limited to approximately $900,000. 
As a result of these financial limita- 
tions, and in order to provide the dis- 
trict with surplus funds for initial op- 
it was recommended that a 
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distance of approximately 71,000 ft 
This project was estimated to cost ap 
proximately $700,000. 
Details of Construction 

The topography of the area was well 
suited to a transmission line fron 
Greenville, as the route was generally 
downhill for the entire length of the 
line. At the Greenville city limits the 
ground elevation is 1,000 ft above sea 
level, as compared to about 900 ft at 
Fountain Inn. With a 16-in. pipeline, 
at flow rates of 2.6 mgd, the hydraulic 
gradient is approximately parallel to 
the slope of the ground, and no booster 
pumping is required to maintain 130 
ft of residual head at Fountain Inn. 
Pressure-reducing valves were in- 
stalled at two points on the line to 
limit the downstream pressures during 
periods of minimum flow. 

The proposed improvements include 
the addition of an elevated tank be- 
tween Simpsonville and Fountain Inn 
when the consumption approaches the 
capacity of the pipeline. With this 
tank in service, the system will be ca- 
pable of supplying peak-day demands 
of 2.75 mgd and peak-hour demands 
of 4.25 mgd. 


Those who operate arge systems 


may not appreciate the magnitude of 
this project unless it is placed in the 
proper perspective. It should be con- 
sidered that this group of small com- 
munities obligated itself to a bond issue 
that represented over one-half its total 
assessed valuation. It financed and 
constructed a water system having a 
capacity of seven times the existing 
peak demands. This district contained 
three centers of population, each with 
water supplies of varying degrees of 


Conclusions 
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adequacy. In each of these population 
centers there were persons who felt 
that no such program was needed, with 
consequent differences of opinion con- 
cerning the allocations of cost to the 
various customers. All of these obsta- 
cles were recognized and handled 
through public meetings with inter- 
ested citizens. 


Since completion of a 16-in. trans- 
mission main to provide an adequate 
water supply for the 30-sq mile area, 
(a strip 15 miles long and 2 miles 
wide), the citizens of the Mauldin- 
Simpsonville-Fountain Inn Water Dis- 
tric can be and are justly proud of the 
area’s “growing pains.” The system 
was completed on Dec. 16, 1953, at 
which time a well water supply was 
discontinued and water from Green- 
ville’s Table Rock Reservoir was 
substituted. 


Results of Construction 


When the water district operation 
began, the towns of Simpsonville and 
Fountain Inn were serving 891 cus- 
tomers, and, with the immediate addi- 
tion of another 154 customers in Simp- 
__ sonville, whom the town was unable 
to supply, the total became 1,045. As 
an indication of the growing pains the 
- water district today serves 1,650 cus- 
tomers which is an increase of ap- 
_ proximately 58 per cent. This in- 
crease results from service to some 250 
homes formerly using private wells, 
and the addition of 350 new homes and 
industries. 
_ Although Mauldin, another growing 
- community in this district, had no pre- 
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Effect on the Community—James C. Cousins 


A paper presented by J. C. Cousins, Supt., Mauldin-Simpsonville- | 
Fountain Inn Water District, Simpsonville, S.C. 


The results of the efforts of the per- _ 
sons who led this movement for the 
development of a centralized water dis- 
trict are best indicated by the vote on _ 
the bond issue: 830 for and 13 against. _ 
This vote of 64 to 1 in favor of the | 
district is ample evidence of the faith 


of a group of persons in the future of 
their community. et 


vious water distribution system, its 
citizens financed the installation of ap- 
proximately $35,000 worth of lateral 
water lines for their community almost 
before the transmission line had been 
completed. 

In just over 2 years of operation 
approximately 100,000 ft of additional 
lateral lines—varying in size from 
2-8 in.—have been laid. In several 
locations, lateral lines have been laid 
the entire width of the district. Water 
for this district is metered through an 
8-in. meter at the Greenville city lim- 
its. Consumption was approximately 
350,000 gpd after some 6 months of 
operation, reaching 600,000 gpd by 
the end of 1955. The peak demand 
during summer seasons has _ been 
slightly over 1 mgd. 

Industrial development, which had 
long been desired, began to increase 
after completion of the new water sys- 
tem. Plants for the manufacture of 
underclothing and household products 
were constructed during installation of 
the water main. Food processing and 
sportswear plants were also built, and 
another, located in Simpsonville, has 
just begun operation, manufacturing 
plastic food-preserving containers. A 
clothing finishing plant built in Foun- 


7 
i 
~ 
4 
we 
iis 
| 


tain Inn in 1951 on the strength that 
an adequate water supply would be 
provided for increased production has 
already doubled its original consump- 
tion. These industries alone have pro- 
vided employment for some 1,500 per- 
sons—mostly from this area. 

In Mauldin, such improvements may 
be noted as the construction of a new 
first-class post office and a new bank, 
many new homes, and the recondition- 
ing of many of its present business 
places. Fountain Inn is proud of its 
new, privately owned and operated, 
modern, twelve-room clinic, its newly 
established bank and residential and 
industrial developments. 

Since completion of the transmission 
main, property values have doubled 
and, in some cases, more than tripled. 
Now, even those landowners formerly 
opposed to such a project (because of 
the special tax levy), agree that they, 
too, will benefit from such a system 


JAMES C. 


even though it may be years before 
some will have water available. 


Financial Aspects 


Only $650,000 of the district’s 
$900,000 bond issue was spent on the 
original construction. The remaining 
funds are invested in government 
bonds which are sold, as needed, to pay 
for the lateral lines built by developers. 
Such lines, installed according to the 
district’s specifications, are paid for 
when they provide an annual revenue 
equal to 10 per cent of their original 
cost. 

Water revenue for the district in 
1954 was slightly more than $68,000, 
and that for 1955 was approximately 
$77,000. Revenue received from the 
17-mill special tax levy in 1954 was 
$35,500; the same levy in 1955 pro- 
vided $36,600. The total revenue in 
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1955 was $113,600 and operating ex- 
pense and annual debt service on the 
bond issue, including interest and prin- 
cipal, amounted to $99,900. 

Numerous inquiries about the suc- 
cess of this project have come to the 
author’s office, and already several 
neighboring sections that have noted 
the district’s progress have begun legal 
proceedings toward establishing a 
water district for their communities. 

The water district office and ware- 
house was constructed in Simpson- 
ville, which is now called “The Heart 
of the Golden Strip.” The office is 
equipped with a mechanical billing sys- 
tem which provides efficient billing and 
crediting of accounts. Meters are read 
monthly and bills rendered the first 
day of the month. Most outstanding 
is the user’s change in attitude toward 
payment of bills. With new meters 
being installed (about 500 of the origi- 
nal 891 have been replaced) and no 
restrictions on the use of a high-quality 
water, the district now deals with a 
more satisfied customer. 


Conclusion 


With the present expansions and the 
anticipated developments it can most 
certainly be said that all the effort 
and money spent for the completion 
of such a project have not been in vain. 
Largely because of the new water sys- 
tem, the citizens of the Mauldin- 
Simpsonville-Fountain Inn Water Dis- 
trict, seem headed toward a more 
prosperous era than this section has 
ever known. They are now justly 
boastful of the establishment of the 
system in this rural area, and feel that 
no misrepresentation was made when 
this section was labeled “The Golden 
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Destruction of Microorganisms in Water, 
Sewage, and Sewage Sludge 
by Ionizing Radiations 


Harry N. Lowe Jr., William J. Lacy, Bernard F. Surkiewicz, 


A paper presented on Nov. 


and Robert F. Jaeger 


8, 1956, at the Virginia Section Meeting 
Old Point Comfort, Va., by Harry N. Lowe Jr., 


Chief Engr., and 


William J. Lacy, Project Engr., both of the San. Eng. Branch, Engi- 


neer Research & Development Labs., 


US Army Corps of Engineers, 


Fort Belvoir, Va.; and Bernard F. Surkiewicz and Robert F. Jaeger, 
both Bacteriologists with the US Army Chemical Corps, Fort Detrick, 
Frederick, Md. The conclusions stated or implied in this paper are 
those of the authors and are not necessarily the official views of either 
the Corps of Engineers or the Chemical Corps, US Army. 


HE increasing accessibility of radio- 

active materials has stimulated in- 
terest in the general field of steriliza- 
tion by ionizing radiations. A recently 
published literature survey (1) on the 
effects and utilization of ionizing radi- 
ations, with special reference to food 
and packaging technology, listed a total 
of 2,939 reference sources. Although 
considerable work has been reported 
on the sterilization of food and drugs, 
very little information is available on 
the destruction by irradiation of micro- 
organisms in water, sewage, and sew- 
age sludge. 

The preliminary experiments under 
this project were conducted at the Oak 
Ridge Test Station of the Engineer Re- 
search and Development Laboratories 
in April 1954. Samples of a mixture 
of 50 per cent distilled water and 50 
per cent effluent from the primary set- 
tling tank of the Oak Ridge National 
Laboratory (ORNL) sewage treat- 
ment plant were exposed to gamma 
radiation from a 10-kilocurie cobalt-60 
source. The rate was 1.72 x 10° 


rad * per hour. Five dosages were 
used: 5x 104, 1x10°, 5x 10, 
1 x 10®°, and 5x 10° rad. In the 
range of 5 x 10* rad to 1 Xx 10° rad, 
the gross kill of bacteria was essen- 
tially constant—about 93 per cent. 
Apparent sterility was attained at the 
highest dosage of 5 x 10® rad. These 
data suggested additional experimen- 
tation using pure cultures of test or- 
ganisms as well as settled sewage and 
sewage sludge. The microorganisms 
selected for further study were Bacil- 
lus subtilis var. niger, Mycobacterium 
smegmatus, Micrococcus pyogenes var. 
aureus, Esch. coli, and Esch. coli 
phage T3. The results of these experi- 
ments, conducted at the Oak Ridge 
National Laboratory in January 1956, 
are the subject of this paper. 


Source and Shield 


The gamma source was approxi- 
mately 1,100 curies of cobalt-60 pre- 


* Radiation absorbed dose, equivalent to 
100 ergs per gram of material (National 
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p Pig. 1. Cobalt-60 Source Ry 
tog cross-sectional view of cobalt-60 source used in irradiation Gas by: 


studies is shown. Note dose rate curve at lower left. (Cour- i 
tesy Oak Ridge National Laboratory.) ean 


pared by neutron irradiation of of metal cylinders 1 cm in diameter 
-- cobalt-59 in the materials-testing re- and 1 cm long. The cylinders (pel- 
actor. The material was in the form lets) were loaded into peripheral holes 
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and provided a minimum of 10 in. of 
lead shielding with the source in any 
position. 


in the wall of a hollow brass cylinder, 
thereby providing a uniform intensity 
distribution along the longitudinal 
axis (see Fig. 1). A more complete 
description of the source is given by 
Ghormley and Hochanadel (2). 

The shield for the source was con- 
structed in two sections, as shown in 
Fig. 2. The bottom section was a 

oni) 
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Test Procedure 


The test organisms were exposed to 
radiation under two different environ- 
mental conditions: [1] suspended in 
double-distilled sterilized water and 


Fig. 2. Cobalt-60 Gamma-Radiation Shield 


large block of lead containing two cavi- 
ties in which samples could be placed 
for irradiation. The top section, which 
normally housed the cobalt-60, was a 
lead cylinder in an iron can mounted 
on a dolly (see Fig. 3). The dolly 
could be rolled on tracks over either 
cavity, permitting the brass cylinder 
containing the cobalt to be lowered 
into the bottom section. The entire 
shield contained about 6 tons of lead 


[2] suspended in settled sewage previ- 
ously sterilized by autoclaving. 

In the first series of experiments, 
test tubes, each containing about 50 ml 
of sterile double-distilled water, were 
inoculated with the test organism to a 
concentration of approximately 10° or- 
ganisms per milliliter. Just prior to 
irradiation, samples were taken from 
each tube and plated to determine the 
initial concentration of test organisms. 
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With each organism, six to eight sam- 
ples in 25 X 150 mm pyrex test tubes 
were irradiated, the dosages ranging 
from 5 xX 10° to 5 x 10° rad. Sam- 
ples were taken from each tube imme- 
diately after irradiation and plated to 
determine the number of organisms 


Fig. 3. Cobalt-60 Shield and Dolly 
that survived each dose. One tube 
was not irradiated, but was sampled 
at intervals to determine the normal 
death rate of the test organisms. Alu- 
minum foil was used to stopper the 
tubes. 

In the second series of experiments, 
the procedure described above was re- 
peated with the test organisms sus- 
pended in sterilized settled sewage in 
place of distilled water. 

The test procedure for irradiation of 


-_-unsterilized settled sewage was essen- 


tially the same as described above ex- 
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cept that no test organisms were 
added. No attempt was made to iden- 
tify the viable organisms present. 
The experiments on sewage sludge 
were made using the material: [1] as 
it was received from the drying beds 
(moisture content 87 per cent) and 
[2] in 5-g samples in 45 ml of dis- 
tilled water. In the first instance, 5 g 
of sludge was added to each of thirteen 
test tubes, and to four of these there 
was added 45 ml of double-distilled 
water. These four tubes were not ir- 
radiated. Instead, after the tubes were 
shaken vigorously, aliquots were plated 
to determine the number of viable or- 
ganisms present in the sludge. The 
average number of organisms found in 
these four tubes was used as a reason- 
able estimate of the organisms present 
in the remaining tubes. Each of the 
remaining nine tubes was then exposed 
to a different dosage of radiation. Im- 


mediately after irradiation, 45 ml of 


double-distilled water was added to 
each tube, the tubes were shaken vig- 
orously, and aliquots were plated to 
determine the number of organisms 
surviving. This procedure was fol- 
lowed in the second experiment, using 
sludge, except that 45 ml of double- 
distilled water was added to all of 
the tubes before irradiation and _ali- 
quots were plated before and after 
irradiation. 

The plating medium known at Fort 
Detrick, Md., as “103 nutrient agar” 
was used throughout these experi- 
ments. The growth characteristics on 
this agar for each of the test organisms 
had been determined in prior work. 
Except for Micobacterium  smeg- 
matus, incubation was at 37°C for 48 
hr. Micobacterium smegmatus was 
incubated at 37°C for a period of not 
less than 60 hr, due to a slower rate 
of colonization. 
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Test Results depending upon the liquid in which it 

The results of these experiments Was suspended. The range of results 
are summarized in Fig. 4 and 5. Some is shown in Table 1. Bacillus subtilis, 
difference was noted in the radiation Mycobacterium smegmatus, Micrococ- 
sensitivity of a given test organism, cus pyogenes var. aureus, and Esch. 


— 
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105 
Dose rad 


‘Fig, 4. Radiosensitivity of Selected Microorganisms 


Surviving fractions of selected microorganisms, suspended in distilled water and steri- 

lized sewage, when exposed to cobalt-60 gamma irradiation, are shown. Curves rep- 

resent following suspensions: Bacillus subtilis var. niger (A—in distilled water, B—in 

sterilized sewage) ; Mycobacterium smegmatus (C—in distilled water, D—in sterilized 

sewage); Esch. coli (E—in distilled water, F—in sterilized sewage); Micrococcus 

pyogenes var. aureus (G—in distilled water, H—in sterilized sewage; Esch. coli 
phage T3 (1—in distilled water, J—in sterilized sewage). 
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coli phage T3 were more susceptible 
to death by gamma irradiation when 
suspended in distilled water, while 
Esch. coli was more susceptible when 
suspended in sterilized settled sewage. 

A marked difference in the radio- 
sensitivity of the test organisms was 
demonstrated, as shown in Table 2, in 
which the test organisms are listed in 
descending order of their resistance to 
radiation. It is interesting to note that 
the two most resistant organisms, Ba- 
cillus subtilis and Mycobacterium smeg- 
matus, are endowed with a protective 
sheath, the former with a spore case 
and the latter with a wax encapsulation. 
The dosage required to obtain a 99 
per cent kill of Bacillus subtilis was 
approximately 11 times that required 
for the least resistant organism, Esch. 
coli phage T3. 

Generally speaking, the dosages re- 
quired for destruction of the test organ- 
isms were high. Whereas 7.5 x 10* 
rad was required for complete kill of 
Esch. coli phage T3, the least resistant 
of the organisms tested, only 400- 
1,800 rad is required to kill most mam- 
mals. For a more modest kill, such 
as 90 per cent, the required dosage 
would be very much reduced, as shown 
in Table 3. The dosage required for 
a 90 per cent kill varied from 12.2 to 
32.8 per cent of that required for a 
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Percentage Surviving Microorganisms 


104 10° 10° 
Gamma-Ray Dose—rad 


Fig. 5. Radiosensitivity of Sewage 
and Sewage Sludge 


Curves show radiosensitivity of settled 
sewage (A), air-dried sewage sludge 
(B), and sewage sludge suspended in 
distilled water (C), when exposed to 
gamma irradiation from cobalt-60. 


99.999 per cent kill. This statistical 
variation is characteristic of the death 
curves for microorganisms. A few 
individual organisms are usually very 
much more resistant than the average 
to any destructive force. 


TABLE 1 


a7 
Cobalt-60 Gamma-Ray Dosage Required for 99 Per Cent Kill of Microorganisms 


Microorganism 


Dosage Required—rad 


Distilled Water Sterilized Sewage 


Bacillus subtilis var. niger 
Mycobacterium smegmatus 

Esch. coli 

Micrococcus pyogenes var. aureus 
Esch. coli phage T3 


F | 
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0.001 
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a 3.4 X 108 5.0 X 108 
1.4 X 105 1.6 X 105 
6.5 X 10 2.6 X 104 
4 5.8 X 104 7.4 X 108 
3.2 X 104 6.2 X 104 
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Partial results of tests using settled 
sewage and sludge are shown in Table 
4. Both materials were subjected to 
dosages sufficiently high to obtain ap- 
parent sterilization. The dosage of 
1.2 x 10° rad for a 99 per cent kill in 
settled sewage is less than that required 
for an equal kill of Mycobacterium 
smegmatus and Bacillus subtilis in 
sterilized sewage (see Table 2). The 
dosages required for equal effects were 
lower for air-dried sludge than for set- 
tled sewage. The dosage of 5.0 x 10° 


rad for an apparent 100 per cent kill 
in settled sewage is the same dosage 
found necessary in the initial experi- 
ments described earlier. 


Conclusions 


Examination of the data shows that 
it is possible to kill or inactivate 
microorganisms in water, settled sew- 
age, and sewage sludge by gamma 
irradation. 

The most significant fact apparent 
from this study is that, with the ex- 
ception of Bacillus subtilis, kills up to 
90 per cent were achieved in water, 
settled sewage, and sewage sludge with 
dosages no larger than 7 x 10* rad. 
For a 99 per cent kill, the required 
dosage was about 1.5 x 10° rad. In 
considering possible future applica- 
$5 
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TABLE 2 


Cobalt-60 Gamma-Ray Dosage Required for 99 and 100 Per Cent Kill 
of Microorganisms in Distilled Water 
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tions of ionizing radiation on water, 
sewage, or sludge, it is these dosages 
that must be evaluated, not the very 
high dosages required for apparent 
sterilization. Even with a relatively 
cheap source of radiation, the use of 
sterilizing dosages of beta and gamma 
radiation would seem to be restricted 
to products of high value per unit of 
weight, such as food and drugs. 
Hydrogen peroxide is produced by 
irradiating water containing dissolved 
hydrogen and oxygen with gamma 
rays. Initially, each free H and OH 
radical produced as intermediate prod- 
ucts in this radialysis of water, reacts 
with hydrogen or oxygen and is con- 
verted to peroxide. As the peroxide 
builds up in solution, it competes for 
the radicals, thereby leading to a 
steady-state concentration of H,O,, 
H,, and O,. According to Sworski 
(3), the maximum theoretical yield of 
peroxide formed in a sample of dis- 
tilled water at 25°C irradiated to 
5 x 10° roentgens, would be about 1.7 
ppm. The yield of peroxide obtained 
experimentally in these tests, using a 
modification of the iodometric titration 
method, was 3.8 ppm. In every in- 
stance 0.5 ml of sterile aqueous 0.15 
per cent sodium thiosulfate was added 
to each petri dish to neutralize any 


Microorganism 


Dosage Required—rad 


99% Kill 100% Kill 


Bacillus subtilis 

Mycobacterium smegmatus 

Esch. coli 

Micrococcus pyogenes var. aureus 


Esch. coli phage T3 
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3.4 X 108 2.0 x 108 
1.4 X 105 1.0 10° 
6.5 X 108 4.0 X 10° 
5.8 X 104 2.5 X 105 


traces of H,O, present in the irradi- 
ated samples. The same amount of 
sodium thiosulfate was added to the 
petri dish of the nonirradiated samples. 
The absorption of energy in the test 
samples was accompanied by a rise in 
temperature. For example, the tem- 
perature of the samples exposed to 
5 x 10° rad went from 22°C to 35°C, 
while the control sample remained at 
22°C. It is believed that the tem- 
perature rise in this case did not have 
a significant effect on the results 
bows 
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TABLE 3 


Cobalt-60 Gamma-Ray Dosage Required for 90 and 99.999 Per Cent Kill ‘ 
of Microorganisms in Distilled Water i 
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level of induced activity would be de- 
tected only with a very sensitive scin- 
tillation counter. Residual activity in 
the irradiated water, settled sewage, 
and sewage sludge in these experi 
ments was too low to be detected. 
This series of experiments should be 
considered only as having produced ir 
formation in an area where there is 
limited guidance in the literature 
(5-20). No attempt was made to 
evaluate many of the variables that 
could influence the data presented 
The effects of dosage rate and orgar 


Dosage Required—rad 


Microorganism 


90% Kill 99,999%, Kill 

Bacillus subtilis 1.8 105 1.1 10° 
Mycobacterium smegmatus 6.6 104 5.4 X 105 

Micrococcus pyogenes var. aureus 3.5 104 1.4 105 
Esch. coli 2.7 X 108 2.1 108 
Esch. coli phage T3 1.9 x 104 5.8 < 104 


Gamma rays can induce activity in 
certain elements, such as ruthenium, 
silver, cadmium, indium, gold, and 
lead. In these cases the ground state 
isotope is excited to an isomeric state 
_ by the gamma rays. The isomer then 
_ decays according to its characteristic 
half life and energy. The process of 
excitation is frequently termed a “line 
absorption.” As the rays of only a 
_ marrow energy range will induce activ- 
_ ity in one of the specific elements, the 
probability of excitation is very small. 
Nehemis and associates (4) reported 
that in samples of food exposed for 2 
weeks at 220,000 rep * per hour, the 


* Roentgen equivalent, physical—a quan- 
tity of radiation which produces a specified 
amount of ionization in tissue. 


ism concentration were not studied. 
The test organisms were limited to 
five, while many others (including 
Salmonella typhosa and cysts of En- 
dameba histolytica) would be of sani- 
tary significance. The addition of 
spores of fungi to the series would 
have increased the scope of the data. 

The results suggest that gamma ir- 
radiation can be used to destroy micro- 
organisms in water and wastes. The 
same results would have been obtained 
if concentrated reactor wastes or a 
spent fuel element had been used in- 
stead of the cobalt-60 source. Al- 
though no immediate application is 
suggested, water and waste disinfec- 
tion should be included in any compre- 
ensive program in which studies are 
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made of potential uses of wastes from 
a large nuclear power industry. 


Samples of double-distilled water 
and autoclaved sewage were inocu- 
lated with appreciable doses of Bacil- 
lus subtilis, Mycobacterium smegma- 
tus, Micrococcus pyogenes var. aureus, 
Esch. coli, and Esch. coli phage T3 
and exposed to gamma _ irradiation 
from a 1.1-kilocurie source of Co. 
Samples of settled sewage and sewage 
sludge were similarly irradiated. 


Summary 


TABLE 4 


Cobalt-60 Gamma-Ray Dosage Required for 99 
and 100 Per Cent Kill in Settled Sewage 
and Sewage Plant Sludge 


Dosage Required—rad 
Item 
99% Kill 100% Kill 


1.2 X 105 | 5.0 108 
8.5 10 | 2.0 K 10° 


Settled sewage 
Sludge, air dried 


lized sewage, were destroyed by 
gamma radiation. The dosage for 
complete kill was high, ranging from 
2.0 x 10° rad for Bacillus subtilis to 
7.5 X 10* rad for Esch. coli phage T3 
when suspended in distilled water. 

The samples of settled sewage and 
sewage sludge were sterilized by 
gamma irradiation. The dosages re- 
quired for 100 per cent kill were 
5.0x 10° rad and 2.0 10° rad, 
respectively. 

The dosage required for lower kills 
was materially less than for 100 per 
cent kill. With the exception of Ba- 
cillus subtilis, the most resistant of the 
test organisms, kills up to 90 per cent 


GAMMA-RAY DISINFECTION 


All of the test organisms, when sus- 
pended in distilled water and in steri- 


1371 


were achieved in water, settled sewage, 
and sewage sludge at dosages no larger 
than 7 X 10* rad. 
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Measurement of Low-Level Radioactivity 
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at the EJC Nuclear Eng. & Science Congress, Cleveland, Ohio, by 
Lloyd R. Setter, In Charge of Radiological Investigations, and Abra- 
ham S. Goldin, In Charge of Radiochemical Methods, both of the 
Robert A. Taft San. Eng. Center, 


Radiological Health Program, 
USPHS, Cincinnati, Ohio. 


EVELOPMENTS in the useful 

application of nuclear energy and 
ts byproducts have focused increasing 
attention upon the public health prob- 
lems connected with the pollution of 
water by radioactive material. Liquid 
wastes from the operation of nuclear 
reactors, wastes from the uses of radio- 
isotopes, and fallout from the detona- 
tion of nuclear weapons already have 
added quantities of radioactivity meas- 
urable above the natural or background 
radioactivity in water. The USPHS 
is collaborating with the AEC and 
other agencies in delineating the prob- 
lems and assisting in their solution. 
One of the responsibilities of the Rob- 
ert A. Taft Sanitary Engineering Cen- 
ter is to investigate and develop meth- 
ods for the measurement of radio- 
activity in water, sewage, and indus- 
trial wastes. The purpose of this arti- 
cle is to describe one reliable method. 


Permissible Radioactivity Levels 


The levels at which radioactive ma- 
terials in water may present a health 
hazard are extremely low. According 
to the National Committee on Radi- 
ation Protection (1), the maximum 
permissible concentration of radium- 
226 in drinking water is 40 micro- 
microcuries per liter (pe/l), while 
for strontium-90 it is 800 


These levels of radium and strontium 
radioactivity represent only 4 x 10° 
and 5 xX 10°° mg/l, respectively. For 
either alpha or beta activity of un- | 
known source, the maximum permis- 
sible concentration is only 100 puc/I, 
or 222 disintegrations per minute per 
liter. 

The maximum permissible concen-— 
trations (MPC) of the most hazardous 
beta-emitting isotopes (1) are as fol-— 
lows (in pc/l): strontium-90 (includ- 
ing daughter product yttrium-90), 
0.0008 ; iodine-131, 0.03 ; strontium-89, 
0.07; copper-64, 0.1; phosphorus-32, 
0.2; calcium-45, 0.5; argon-41, 0.5; 
and iridium-192, 0.9. Sometimes 
these concentrations must be modified 
to allow for possible damage to the di- 
gestive tract by radioactive materials 
which are not absorbed by the body 
(2). To detect possible increases in 
the radioactivity of waters at an early 
stage, methods of assay must be able to 
detect and to measure, with a fair de- | 
gree of accuracy, levels well below the — 
maximum permissible concentration. 

Because of the wide range of maxi- 
mum permissible concentrations, ; 
hazard of contaminated water can ~<a E 
evaluated accurately only by determin- 
ing the concentration of specific iso- 
topes. In water contaminated with 
young mixed fission products, for ex- 


al 
> 


means. 


the residues are deposited 


= 


ample, a very large portion of the total 
activity is caused by short-lived iso- 
topes of low ingestion hazard, and a 
relatively high concentration of gross 
beta activity may, therefore, be toler- 
able. Thus, the AEC has stated (3) 
that a drinking water contaminated to 
5 we/1 by 3-day-old mixed fission prod- 
ucts would be safe for continued use. 
In such a water, although the gross 
radioactivity decreases rapidly, falling 
to 0.3 pc/l in 30 days, the change in 
the hazard is insignificant, as the more 
hazardous radioisotopes have slow de- 
cay rates. 


Low-Level Counting 


Although gamma radiation is much 
more penetrating than other forms, it 
is usually detected with low and vari- 
able efficiencies; furthermore, some 
important isotopes do not emit gamma 
radiation. Alpha radiation is entirely 
absorbed by less than 0.1 mm depth of 
water and (depending upon the en- 


oie ergy) beta radiation is absorbed by 1 


cm or less of water. As a consequence, 
it is necessary in low-level assays to 
circumvent water absorption by evapo- 
rating the water or removing the radio- 
activity by precipitation or comparable 
Even after the separation of 
the radioactivity from water by evapo- 
ration or precipitation, there remain 
sample solids which absorb radiation. 
To minimize this loss (self-absorption ) 
in thin 


layers for counting. The volume of 


the sample taken depends upon the 


radioactivity content, the solids con- 
tent, and the area of the counting dish. 
The small amount of radioactivity 


being measured makes it necessary to 


use an instrument which is highly effi- 


cient in detecting the radiations from 
the sample. 


This efficiency depends 
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1. Geometry, or that fraction of the 
radiation which shines into the sensi- 
tive volume of the detector 

2. Backscatter, or that fraction of 
the radiation which is reflected into the 
sensitive volume of the detector 

3. Absorption, or that fraction of 
the radiation which is absorbed before 
reaching the sensitive volume (includes 
self-absorption, window absorption, 
and air absorption) 

4. Counter efficiency, or that frac- 
tion of radiation entering the sensitive 
volume which is counted. 

It is obvious that the overall effi- 
ciency is greatest with high geometry, 
high backscatter, high counter effi- 
ciency, and low absorption losses. 
Each of these factors must be known 
in order to convert the results into 
curie values. 


Instrumentation 


A critical study of methods for low- 
level beta assay indicated disadvan- 
tages inherent in conventional end- 
window counting (4). These disad- 
vantages were: [1] low and variable 
overall efficiency (5-10 per cent) in 
counting beta radiations (very low 
overall efficiency for beta activity of 
low energy); [2] variation of counter 
geometry as a result of difficulty in ob- 
taining uniform deposition of radio- 
activity; and [3] high self-absorption 
losses for a given volume of sample. 
An additional instrument is required 
for assaying alpha activity, thus in- 
volving an important cost factor in 
small laboratories. 

The method selected by the Radio- 
activity Investigations Unit of the Sani- 
tary Engineering Center (5) utilizes 
an internal proportional counter which 
accepts dishes or planchets 2 in. in 
diameter with a maximum height of 
# in. Compared to the end-window 
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ounter, approximately 4 times as Preparation of Samples y 


auch sample volume can be used with 
he same self-absorption loss. Posi- 
joning and uniform deposition of the 
ample are less important, as the sam- 
ple is placed within the counter cham- 
ber. The counter detects alpha radi- 
itions and all but extremely low- 
energy beta radiations. Excluding self- 
bsorption, 50 per cent of the alpha, 
nd about 65 per cent of the beta dis- 
itegrations are recorded. The effi- 
iencies are lowered by self-absorption 
ysses. For 2-year-old mixed fission 
roduct in 100 mg of sample solids, 
elf-absorption reduces the beta effi- 
iency from 65 to 48 per cent. 

Alpha activity is counted, without 
beta interference, by adjusting the 
voltage to an appropriate level. Com- 
bined alpha and beta activity is counted 
at a voltage suitable for beta counting. 
Somewhat more than one count is re- 
corded for each alpha particle, but, be- 
cause the beta activity greatly exceeds 
the alpha activity, this apparent dis- 
advantage is not usually serious. 

The beta instrument background of 
the unshielded proportional counter 
varies from 50 to 65 counts per minute 
(cpm). During a single working day, 
the background rarely varies more 
than + 5 per cent, which is within the 
expected statistical variation. Al- 
though the level of background is 
higher than that of shielded end- 
window counters, this disadvantage is 
of minor importance compared to the 
overall high detection efficiency of the 
internal proportional counter (6, 7). 

Contamination of the counter cham- 
ber is rare, but, when it occurs (as evi- 
denced by high background counts), it 
can readily be corrected by cleaning 
the chamber with a jet of clean com- 
pressed air, wiping with lens paper, 
or cleaning with a _ metal-polishing 


compound. 


Most of the studies of the Sanitary 
Engineering Center have been con- © 
cerned with the uptake of radioactive 
wastes by sewage treatment processes, 
the chemical treatment of radioactive 
aircraft wastes, the distribution of al 
radioactive rainout in surface waters, 
and amounts of natural radioactivity 
in surface and well waters. In each of — 
these studies it has appeared desirable ; a 
to differentiate between the insoluble : 
and soluble radioactivity—that is, be- 
tween that portion which is particulate 
or associated with particulate matter 
and is retained on molecular filter 
membranes and that portion which — 
passes such filters. For this reason, 
the insoluble matter in an appropriate 
sample of 50-1,000 ml or more is col- 
lected on a filter disc which is then 
transferred to an aluminum dish (bot- 
tle cap) 48 mm in diameter. After . 
drying and weighing, the sample 1 a 
counted. Using this method, the in- coe 
soluble activity of water samples can a 
be ready for counting in less than 30 ce 
min. As a very high percentage of wy, 
rainout radioactivity of young (l- ~ 
day) fission product is removed by fil- 
tration, this single determination be- 
comes a quick estimate of the magni- — 
tude of radioactive rainout. | 

The filtrate or soluble activity is de- 
termined by evaporating an appropri- 
ate sample volume (usually 250 ml), 
containing preferably less than 100 mg 
of solids, in a pyrex beaker. The resi- 
due is transferred to a weighed alu- 
minum dish with the aid of a few drops _ 
of 1-N HCl and 10-15 ml distilled 
water, dried in an oven at 103°C, 
weighed, and counted. 7 


Precision of Analysis 


In assays of radioactivity in na — 
and wastes, the precision of analysis 
is upon the collection of rep- 


2 
reg 
~ 
ae 


= 


L. R. SETTER & A. S. GOLDIN 


resentative samples, the care taken in 
sample preparation, the variability of 
self-absorption losses as a result of 
variable radiation energy, and the re- 
producibility of counting random ra- 
dioactive disintegrations. The latter 
(usually referred to as the “statistical 
error of counting”) is important in 
deciding how long a sample should be 
counted to secure the desired degree 
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As an example of the kind of preci- 
sion attainable, replicate 250-ml sam- 
ples of a cistern water were evapo- 
rated in 250-ml pyrex beakers. After 
the dry solids were transferred to 
counting dishes, the replicate beakers 
were washed with concentrated hydro- 
chloric acid and rinsed with water to 
determine additional activity recover- 
able from the empty beakers. Similar 


TABLE 1 


Precision of Radioactivity Analyses 


Beta Activity—yyuc/l 


Standard | Coef. of 


Sample 
No. 
Min. 


Deviation| Variation 


Mean muc/t % 


Type of Sample 
_Cistern water 
i Suspended activity 117 
Dissolved activity 713 
Total activity 855 
Total activity 869 


Total activity ae 855 


Acid washt 


Coated beakerst 
Uncoated beakers 
All beakers 

Acid washt 


18 


Radioactivity a 33-38 | 14,300 | 19,600 | 16,800 
Acid washt 30 
Radioactivity 33-38 43.7§ 48.28 45.7§ 
Total solids 33-38 | 314|| 430}| 368}| 


* Statistical counting error at 95 per cent confidence level. é 
+ Average activity recovered by concentrated HCl from empty beakers used for evaporations. 


t Treated with water-repellent silicone compound. 


In wuc/mg of solids. 
| 


In ppm of total solids. 

replicate tests were made on a turbid 
rain water, and on a rain water con- 
taining settleable radioactivity. The 
results are presented in Table 1. The 
table shows that, for total and dis- 
solved activity at a level of 700—1,000 
ppc/l| of cistern water, the standard 
deviation was 17—30 pyc/l. The ratio 
of the standard deviation to the mean 
(coefficient of variation) was 24 per 


of reproducibility of counting. For 
very low radioactivity levels, the 
counting error may be allowed to be- 
come a substantial fraction of the total 
error to secure speed of analysis. 
Ordinarily, at the Radioactivity Inves- 
tigations Laboratory, the longest prac- 
tical period for counting consists of 
two 16-min periods whose results 
agree within counting statistics. 


4 
| 
4 
& 
| 158 8-11 
781 | 30] 4 3-6 
: 898 880 17 2 
4 936 | 904 25 3 3-5 | 
936 898 21 2 
4 
fl 
| 1,830 | 2,330 | 2,047 | 175 8 4-5 
27-32 | 1,775 | 2.350 | 2.137 215 10 4-5 
194 9 4-5 
=, 
075 | 12.3 
.6§ 3.5 | 1.8-2.1 
7II 4.6 
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cent, as compared to the statistical 
counting error of 3-6 per cent at the 
95 per cent confidence level. The 
analyses of the suspended radioactivity 
at a mean level of 134 puc/|l showed a 
similar standard deviation but a higher 
coefficient of variation (15 per cent). 
It is interesting to note that an aver- 
age of 4 ppc/! or 0.5 per cent of the 
accountable radioactivity could be re- 
covered from the empty beakers by a 
stringent acid wash. 

The turbid rain water contained 
some organic floc which made repre- 
sentative sampling more difficult. Half 
of these samples were evaporated in 
pyrex beakers treated with a water- 
repellent silicone compound,* the re- 
mainder in untreated beakers. The 
silicone coating did not improve the 
recovery efficiency or the precision of 
the test. On the basis of the 12 turbid- 
water samples, the standard deviation 
for a mean of 2,092 pyc/| was 194, or 
a coefficient of variation of 9 per cent. 
Only 0.8 per cent of the accountable 
activity was recovered in the stringent 
acid wash. 

Representative sampling of water 
containing settleable radioactive solids 
is more difficult. This is shown by 
the variable total solids from equal vol- 
umes of sample (250 ml). Conse- 
quently, the precision of the total solids 
(in parts per million) and the radio- 
activity per unit weight of solids, and 
per unit volume of water, were deter- 
mined. The results of activity per mil- 
ligram of solids show a smaller per- 
centage of error (coefficient of vari- 
ation of 3.5 per cent) than when based 
on the volume of sample (coefficient of 
variation of 12.3 per cent). Only 0.18 
per cent of the accountable activity was 
recovered in the acid wash. 


* Desicote, a product of Beckman Instru- 
ment Co., Fullerton, Calif., was used. 


MEASUREMENT 


Discussion 


The determination of gross alpha 
and beta activities at levels below the 
maximum permissible concentrations 
fcr the most hazardous isotopes is 
useful for pollution control purposes 
as well as for establishing background 
information. 

Further analysis is required to 
evaluate the potential health signifi- 
cance of sustained levels of radio- 
activity near the maximum permissible 
levels. A rapid decay rate may estab- 
lish the absence of significant quanti- 
ties of the more hazardous long-lived 
emitters. On the other hand, the pres- 
ence of substantial activity of long- 
lived isotopes will require more time- 
consuming analyses for such materials 
as radium-226 (8), total strontium 
(9) or strontium-90 (10). 

Where waters are grossly contami- 
nated, it will be necessary to deter- 
mine the individual isotopes respon- 
sible for such contamination. The de- 
velopment of procedures for the deter- 
mination of the more hazardous radio- 
isotopes is currently under study. 


Summary and Conclusions 


The determination of the extent and 
significance of radioactive water pollu- 
tion requires a prior knowledge of the 
natural radioactive background and the 
current levels of gross alpha and beta 
radioactivity as well as some knowl- 
edge of the source of contamination 
(with respect to the kinds of radio- 
isotopes). Methods have been devel- 
oped and surveys made on both natural 
background and artificial radioactivity 
(11-24). Some of the methods, 
though involved, have high specificity. 
Other methods are simple but less 
specific. 

The gross alpha and beta measure- 
ments can be assayed at high overall 
efficiencies. Such a method for low- © 
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level measurements has been described. 
The method is sensitive to 10-30 per 
cent of the maximum permissible con- 
centration for unknown isotopes. With 
ancillary data on the kind of radio- 
isotopes present, this measurement 
should be quite adequate for estimating 
the current hazards. Eventually, 
when the history of contamination be- 
comes obscure or more uncertain, it 
will be necessary to develop accurate, 
discriminatory techniques for  sepa- 
rately measuring the more hazardous 
radioisotopes. Studies in this direc- 
tion are desirable. Fortunately, the 
more hazardous water contaminants 
deriving from nuclear-energy opera- 
tions consist of only a few isotopes 
in mixed fission products such as 
strontium-90, strontium-89, and iodine- 

131. Further studies can be expected 

to evolve quantitative methods for as- 
saying low levels of specific isotopes in 
wastes and waters for a more reliable 
interpretation of the overall signifi- 
cance of radioactive contamination. 
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Application of Air Photo Interpretation in 
the Location of Ground Water 


Robert H. L. Howe, Harvey R. Wilke, 


A revision of a paper originally presented on Feb. 12, 1953, 
Indiana Section Meeting, Indianapolis, Ind., by Robert H. L. 
Proj. Engr., Eli Lilly & Co., Lafayette, Ind.; 


HE technique of air photo inter- 
pretation has been employed for 


some time in the performance of soil 


surveys (1) and the analysis of soils 
and engineering materials (2 
: As reported in the literature, air 
_ photo studies have been used to de- 
termine the origin and nature of soils, 
kinds of rock, nature of the geologic 
_ structure, land use, drainage, and even 


an area (4-7). 


Basically, the technique of inter- 
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instrument is much like that employed 
in a parlor pastime in the early 1900's, 
or the more modern devices used for 
viewing slides from stereoscopic cam 
eras. When two air photos, taken 
from slightly different points, are 
viewed under the stereoscope, the ter 
rain appears in three dimensions. 

Air photo interpretation has been 
employed for highway, railway, and 
pipeline location, ground measurement 
city planning, traffic control, mineral 
and petroleum prospecting (8, 9 
and determining water depths along 


Pah preting air photos involves the recog- 
: nition of various ground features and 
the logical deduction of their geologic 


beaches (10). 


Water Works Applications 
er Wor pplicatio _— 


scope, shown in Fig. 1. 


engineering significance. To 


ground in geology, hydrology, geo- 
morphology, and pedology. The work 
of the air photo analyst in appraising 


to that of a hottie in interpreting an 
X-ray film to appraise the condition of 
a patient: a thorough background in 
physiology, biology, and bone struc- 
ture is necessary to interpret and 
i evaluate X-ray photographs properly. 
_ Of the few tools used by the air photo 
analy st the most essential is the stereo- 
This simple 


To a water works man with a water 
supply problem, air photos might pro- 
vide such valuable information about 
the nature of a watershed as the 
topographic features, slopes, general 
characteristics of soils, and land use 
The use of air photos, for surface run 
off estimation, is also considered feasi- 
ble (11). Although only the ground 
surface is visible in an air photo, it is 
possible, through proper analysis and 
coordination with available data, to 
obtain considerable information about 
subsurface conditions. Air photo in- 
terpretation can, at best, merely assist 
in appraising ground water potentiali 
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ties, and it is not intended that air 
photo interpretation should be consid- 
ered as, of itself, a satisfactory method 
of locating a ground water supply. 

By some, air photo interpretation 
might be taken to imply a “water- 
witching” job on a_ colossal scale. 
Kenneth Roberts has described Henry 
Gross employing his water-witching 
abilities over a map of Bermuda and 
thereby locating water (12). The 
technique which is discussed in this 
paper is not to be confused with pro- 
cedures employing a willow stick or 
a welding rod. Air photo interpreta- 
tion, like the doctor’s interpretation of 
a chest radiograph, involves scientific 
procedures. Once such procedures 
have been mastered and can be applied 
by the analyst, he may be able to see 
on air photos things that can provide 
valuable ground water information. 


Terrain Characteristics 


The availability of ground water de- 
pends to a considerable extent upon the 
terrain characteristics, some of which 
can be evaluated from air photos. The 
patterns made by each “wrinkle” of the 
earth, the shapes of gullies, the pat- 
terns of streams and their tributaries, 
and the tonality of shading of the pho- 
tograph, all provide valuable informa- 
tion for the interpreter, who is able to 
recognize the pattern features (13) 
and analyze and evaluate data obtained 
on various ground situations observed 
in the photographs. 

The vegetation that is observed may 
be of value in interpreting the kind of 
soil, or, in some instances, the topog- 
raphy. Tonality or shading tones of 
the vegetation on airphotos may pro- 
vide considerable information about 
the texture or moisture content of the 
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The use of the land is a guide to the 
interpreter in determining soil types. 
The farming methods employed on 
flood plains will show definite contrast 
to those of upland farming areas. 

The topography of the area—the 
size and location of hills and valleys, 
uplands and lowlands—is often in- 
dicative of soil types and geologic 
formations. 

Drainage features exhibit very defi- 
nite characteristics in certain types of 
soils and subsurface formations. These 


Fig. 1. Air Photo Interpreter Using 


Simple Stereoscope 


include: [1] the appearance of the 
cross section of a gully; [2] the gra- 
dient of the gully; and [3] the pattern 
of the drainage features. All of these 
help to identify types of soils and even 
the condition of the subsurface deposits. 

Special ground features, such as 
kames and eskers, terraces, alluvial 
plains, lake beds, and gravel pits, are 
recognizable on air photos and repre- 
sent certain types of surface and sub- 
surface materials. 
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Certain recognizable features on air 
photos, such as those illustrated in 
Fig. 2-4, can be used to identify kinds 
of soils and ground deposits. Engi- 
neering and agricultural soil maps can 
be prepared, and information concern- 
ing different soil areas derived from 
the proper interpretation of air photos. 


Water-bearing Formations 


The air photo analyst, besides being 
able to identify the textures of surface 
materials, can determine the nature of 
the deposits. Water-deposited mate- 
rials, such as alluvium, outwash de- 
posits, terraces, filled valleys, some 
types of kames and eskers, and re- 
sorted till plains, all yield specific pat- 
terns wiiich are easily recognizable on 
air photos. Either the distinctly 
porous or distinctly impervious de- 
posits can be predicted through air 
photo analysis. 

Examples of procedures which are 
employed to locate ground water by air 
photo interpretation were included in 
an Indiana Department of Conserva- 
tion research project established at 
Purdue University (19). Eight coun- 
ties were studied, covering eleven sub- 
physiographic and geological areas of 
Indiana (14). 

The study made of Tippecanoe 
County is recorded here as an example. 
The ground water conditions were ap- 
praised and a map was made to indi- 
cate the ground water situation in the 
county. 
Study of Tippecanoe County 1 

Tippecanoe County was covered 
several times by glaciers, which left 
deposits of clay, silt, sand, gravel, and 
boulders (15). Beneath these glacial 
deposits is bedrock. The present topo- 
graphic condition of the county is the 
result of glaciation and subsequent ero- 
sion (15). The average annual rain- 
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38 in., which is 
rather uniformly distributed over the 
12 months (16). Of this 38 in., about 
72 per cent is lost through evaporation 
and transpiration (14). The remain- 
ing 28 per cent is runoff, of which one- 
third goes into the soil as ground 
water recharge, some of which later 
emerges as runoff. Corn, wheat, oats, 
soybeans, alfalfa, and clover are grown. 
Only a small portion of the county is 
heavily wooded. 


After a literature survey was com- 
pleted, an uncontrolled mosaic map, 
showing the general photographic ap- 
pearance of the county, was assembled. 
A portion of this map is shown in Fig. 
5. About 240 air photo contact prints 
were needed for Tippecanoe County. 
These, at a scale of 20,000:1, were ob- 
tained from the US Department of _ 
Agriculture at a cost of about 50 cents 
each. Thus, the pictures used for the 
mosaic map of Tippecanoe County cost 
the university $120. 


Drainage Map 


Following study of the mosaic map, 
a detailed stereoscopic study of indi- 
vidual photo pairs was made. From 
this study a drainage map was pre- 
pared, the surface materials outlined 
and appraised, the land form deter- 
mined, land use observed, and special 
features noted. 

The drainage map was prepared by 
marking the observed drainage fea- 
tures on the air photos and then trans- 
ferring these markings to a map. A 
portion of the drainage map is shown 
in Fig. 6. The drainage systems were 
observed to be characteristic of the 
Wisconsin glacial drift: coarse tex- 
tured (fewer lines or gullies per unit 
area) in the morainic areas, and 
medium-to-fine textured (more lines 
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per unit area) in the till-plain areas. 
On the granular terraces along the 
streams there is an absence of surface 
drainage because the drainage is essen- 
tially internal. 


See 
Land Form Studies 


The land form 
County was observed in three dimen- 
sions by use of the stereoscope. It 
was observed that the general ground 
surface along the major streams is 
broken and hilly. Many terraces and 
outwash plains were observed along 
the streams. By stereoscopic viewing 
of photo pairs it was possible to ob- 
serve the flat areas of the terraces 
perched somewhat above the flood 
plain of the creek. 

In some areas the tonality of the 
air photos of terraces and outwash 
areas was light, indicating that the 
water table was low or that little or- 
ganic topsoil was present. Where the 
tonality is grey to dark the water level 
is higher, or some organic topsoil is 
present. In the morainic areas of Tip- 
pecanoe County the ridges are clearly 
defined under stereoscopic view. The 
kames and eskers in the southern part 
of the county show a somewhat light 
tonality. 


Soils Map 


A study of the air photos was made 
to determine the surface materials. 
The preparation of a surface-materials 
map was the next step in the study. 
Each of the different soil areas ( water- 
deposited and ice-deposited) was out- 
lined on the photos. After the soils 
had been identified for all parts of the 
county, a soils map (see Fig. 7) was 
prepared. 

Several buried preglacial valleys are 
indicated in the literature. The air 
photo studies show the patterns of 
these buried channels, indicating in 
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some areas the original valley-like to- 
pography, the chain-like elongated de- 
pressions, and the dark tonality caused 
by the high moisture content in the 
depressed areas (17). Gravel pits and 
white fringes of granular, well-drained 
soils along man-made ditches led to the 
obvious conclusion that water-bearing 
gravels were present. The identifica- 
tion of the old stream beds was thus 
indicated by the recognition of some 
features in aerial photos. Geologic 
literature, well drillings, and field in- 
vestigation verified this interpretation. 
The locations of several granular de- 
posits were in agreement with the pre- 
vious work by Hittle (78). — 

A ground water prediction map was 
made. From the air photo studies, 
unconsolidated granular and potential 
water-bearing formations (by virtue 
of the low elevations, erosional fea- 
tures, drainage patterns, tone, and 
vegetation) in Tippecanoe County 
were observed in stream terraces, out- 
wash plains and alluvial plains. Loca- 
tions of these features were outlined 
on the air photos and then transferred 
to the ground water map, a portion 
of which is shown in Fig. 8. 

Class A areas were established by 
the location of granular deposits in 
stream terraces, alluvial plains, out- 
wash plains, glacial sluiceways, and 
filled valleys. Such deposits, located 
at a low ground eievation, are recog- 
nized on air photos by their granular 
characteristics and the absence of natu- 
ral drainage channels. Wells in the 
Class A areas were evaluated and 
were found to be able to produce more 
than 200 gpm. 

Class B areas were established by 
the location of morainal deposits, es- 
kers, and kames. Because of the rela- 
tively small deposits of these materials, 
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however, and the fact that many of 
them occur at higher elevations, they 
-annot be expected to retain appreci- 
able quantities of water. Wells in 
these areas were found to be able to 
provide sufficient water for farms and 
household uses only. 

Class C areas are on the upland till 
plains where granular deposits are few, 
and where there may be found organic 
topsoils that generally do not permit 
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The ground water predictions were 
checked against well records, and some 
areas had to be redefined. At the time 
of this research there were available 
62 well logs which supplied data upon 
the quantity of water produced from 
each of the wells. 

Of the 62 wells, 31 are located in 
Class A areas (alluvial area terraces, 
filled valleys, outwash areas, and 
sluiceways). All 31 are reported to 
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Fig. 5. Portion of Air Photo Mosaic, Tippecanoe County, Ind. 


surface water to penetrate into the 
ground. Although occasional granular 
deposits may be anticipated at certain 
depths below the ground surface, such 
granular deposits are generally scat- 
tered, small, and thin. Class C areas 
were therefore found to possess an 
uncertain or poor water yield poten- 
tiality. The check wells in the C areas 
were found to satisfy only the mini- 
mum requirements for household uses. 


give a “good” water supply. Lafa- 
yette municipal wells, which were 
found to be in this Class A area, pro- 
duce around 2,000 gpm. The Eli 
Lilly & Company well, also in a Class 
A area, produces more than 4,000 gpm. 

There are 27 wells in the Class B 
areas (drift and morainic areas), re- 
ported to yield “fair” quantities of 
water. One well in this group is re- 


ported to produce about 150 gpm. 
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a Fig. 6. Portion of Drainage Map, Tippecanoe County, Ind. 

Fig. 7. Portion of Engineering Soils Map, Tippecanoe County, Ind. 
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Only four of the 62 wells are in the 
Class C area, and they are represented 
as “poor” in water supply. 


Summary 


As a result of the air photo studies 
in Tippecanoe County, it is indicated 
that water-bearing formations such as 
alluvial plains, terraces, outwash de- 
posits, granular morainal areas, and 
sandy lake beds can be located by the 


aid of aerial photographs. These areas 
are potential sources of ground water. 

The regional ground water maps 
demonstrate the general ground water 
conditions in an area, thus indicating 
the areas most (and least) promising 
for water prospecting. Such maps 
suggest the location of test well sites, 
thereby reducing the cost of prospect- 
ing. Regional ground water maps 
may be very useful and money-saving 
in the selection of potential plant sites. 
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Conclusions 


1. Air photos can be helpful in the 
prediction of the ground water condi- 
tions of an area and can assist mate- 
rially in locating sites for test wells. 

2. These studies should be contin- 
ued and perfected, in order that the 
degree of accuracy of prediction be 
determined. 

3. Air photos provide an inexpen- 
sive method for indicating the availa- 


bility of ground water through the 
identification and location of water- 
bearing sands and gravels located in 
buried valleys, terraces, sandy lake 
beds, alluvial plains, and outwashes. 
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a ANE filter techniques for 
the quantitative estimation of 
coliform organism density in water 
supplies and waste water disposal sys- 
tems have been developed intensively 
during the past 5 years. The results 
obtained from a wide variety of natural 
and treated waters show that mem- 
brane filter techniques have several ad- 
vantages over the standard fermenta- 
tion tube method. At the same time, 
certain limitations in the new technique 
have become evident. The purpose of 
_ this discussion is to consider the rela- 
tive merits and limitations of the new 
- tool and to evaluate its utility in rou- 
tine bacteriological control. The ob- 
jective is approached by analyzing the 
_ quality control characteristics of a pro- 
posed molecular filter (MF) mem- 
brane coliform organism standard for 
_ potable water designed approximately 
to parallel the USPHS standard (17) 
based on the fermentation tube method. 

The conclusion is reached that the 


pressively outweigh the disadvantages 
and that, in the present stage of devel- 
‘opment, certain MF techniques may 
profitably be used in regulatory coli- 
form organism determinations. Adop- 
tion of the MF procedure as an accept- 
able alternate to the standard fermen- 
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tation tube test would permit the wide- 
spread use of this important advance 
in water examination technique. Lae 


Advantages and Limitations 


The salient points relating to the 
merits of MF techniques and the 
standard dilution (MPN) procedure 
may be outlined as follows: 


Advantages 


1. Larger volumes of treated water 
may be processed when membrane fil- 
ters are used. A long-standing source 
of dissatisfaction with the standard 
10-ml tube test stems from its inability 
to give a precise indication of coliform 
organism densities of less than about 
1.0 per 100 ml. With larger, more 
representative samples, the MF test 
may be made to work at low-density 
levels and thereby provide valuable in- 
formation for plant control. 

2. Filtration may be carried out in 
the field, thus eliminating the difficulty 
and expense of shipping liquid sam- 
ples. Field filtration of the sample and 
shipment of the filters to a laboratory 
on a preservative medium at ambient 
temperatures gives about the same re- 
sults as a ‘standard MPN test on re- 
frigerated samples examined after 24 
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hr. The results are better than those 
from fermentation tube tests made on 
unrefrigerated samples stored for 24 
hr or longer. For shipped membranes, 
holding periods of as long as 72 hr 
apparently allow for recovery of most 
coliform organisms (2). 

3. The values obtained with mem- 
brane filters are from two to five times 
more precise than those obtained with 
the standard dilution method under 
comparable conditions of testing. The 
improved reproducibility is caused by 
the fact that a filter provides an inte- 
gral number (the number of sheen 
colonies), where a fermentation tube 
inherently can only indicate the pres- 
ence or absence of coliform organisms 
in the inoculum. The increased preci- 
sion is a significant advantage of the 
new technique. In water quality con- 
trol it means that more information is 
obtained from each sample collected. 
With MF procedures, this gain may 
be taken in the form of a reduction in 
the number of samples processed or, 
with the same sampling frequency, in 
an improved knowledge of actual bac- 
terial density trends and fluctuations in 
the supply. 

4. With the MF techniques that 
have been investigated (3-6), the re- 
sults are obtained in a shorter time 
than with the MPN method. The 
MF procedures require less than 24 hr 
to obtain results, while the fermenta- 
tion tube tests require a minimum of 
48 hr to obtain a negative result and 
may require as much as 6 days for a 
completed test. This important gain, 
however, is not achieved without loss, 
for it appears that the reduction in the 
processing time, which is obtained by 
a curtailment or elimination of the 
incubation period in enrichment media, 
is accompanied in' some waters by a 
decrease in the efficiency of coliform 
recovery. It is in this aspect of the 
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new procedures that the principal dis- 
advantages arise, and it is in the es- 
tablishment of an optimum balance 
between the duration of the tests and 
the efficiency of recovery that further 
work on MF techniques appears to be 
fruitful. 

5. The MF technique requires less 
medium, incubator space, dishwashing, 
sterilization, and other processes, sav- 
ing time and space in the laboratory. 
Portable laboratories for use of the 
membrane filter in the field can be de- 
vised, permitting examinations for 
coliform organisms to be made quickly. 


Disadvantages 


1. The coliform organism density 
estimates obtained using the MF tech- 
niques are generally less than those 
obtained by the standard MPN 
method. The difference in density 
estimates is partly, but not entirely, 
attributable to the mathematical bias 
of the MPN. Typical results of paral- 
lel testing, showing the effect of MPN 
bias, will be discussed in a subsequent 
section of this article. 

In some waters, the ratio of MF es- 
timates to MPN estimates of coliform 
density appears to be quite low. These 
discrepancies may be caused by spe- 
cific characteristics of microorganisms 
in the sample, inhibitory action of 
growth medium, or peculiarities of the 
water examined. Shipe and Fields 
(7) have shown that excessive concen- 
trations of copper and zinc salts in 
water may cause MF coliform organ- 
ism results to be considerably lower 
than agar plate counts. It is possible 
that other materials may interfere. 
From an overall survey of parallel tests 
to date, however, it would appear that 
it is not common for interfering sub- 
stances in the water to result in a sub- 
stantial decrease in the relative effi- 
ciency of MF tests. 
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In some low-density waters the MF 
procedures have been found to yield 
higher recoveries than the MPN meth- 
ods, despite the short periods of en- 
richment. This is illustrated in Fig. 
1. High relative recovery in these 
cases may be attributed in part to the 
preference shown by many varieties of 
Escherichia and Aerobacter species for 
growth on moist surfaces rather than 
in the free-floating state. 

2. In waters containing unusually 
large amounts of algae or other coarse 
particulate material, clogging of mem- 
branes may preclude the testing of 
samples sufficiently large to provide a 
reliable indication of coliform organism 
density. In certain other waters with 
very large ratios of noncoliform to 
coliform organisms, crowding of colo- 
nies may interfere with differentiation 
of coliform organisms. In_ highly 
turbid waters, clogging of filters may 
limit their usefulness. 

3. Variations in the ability of indi- 
viduals to recognize or distinguish the 
characteristic sheen production of coli- 
form organisms may cause variations 
in results. 

4. The current price of the filter 
disc makes the MF procedure some- 
what more expensive than the stand- 
ard method for negative tests when 
material costs are compared. This ini- 
tial cost differential is narrowed when 
significant numbers of samples require 
confirmed and completed tests.* 


* A number of estimates have been made 
of cooperative costs of water examinations 
by the MF and MPN methods. The diffi- 
culties with these lie in the assumptions 
made with regard to the percentage of sam- 
ples requiring confirmation or completion, 
the time required for examination, and the 
labor costs involved. As any _ estimate 
would be no better than the assumptions 
on these factors, and as these can vary 
widely, there is reluctance to publish such 
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Some of these disadvantages can be 
overcome quite easily. The cost of the 
membranes should decrease as_ they 
become more commonly used. More- 
over, the shorter technician time per 
test with the MF procedure actually 
results in an overall cost reduction. 
The skill of individuals in differenti- 
ating coliform organism characteris- 
tics will improve with training and 
experience, 

Some of the disadvantages probably 
will not be overcome entirely. It is 
unlikely that the MF technique can or 
should replace the standard method in 
all water examinations. It does ap- 
pear likely, however, that its advan- 
tages will lead to adoption in the many 
instances where its merits have been 
demonstrated. It is desirable, there- 
fore, to study the relative efficiency of 
the two techniques in order to be able 
to devise standards for the membrane 
filter that will be equivalent to the 
widely accepted USPHS standards 
based on the MPN method (7). 


Recovery Efficiency i 


The coliform group of organisms is — 


a group with similar morphological 
and biochemical characteristics. It is 
a group by definition. As normally 
determined by the confirmed test out- 
lined in Standard Methods (6), cer- 
tain organisms or combinations of or- 
ganisms found in water will give false 
positive tests. Because of overgrowth 
of coliforms by other organisms or 
inhibition of growth of coliform organ- 
isms by toxic substances, however, 


false negative results may be a 


This is observed more frequently in 


examination of fluids other than al 


ble water, but the phenomenon is well 
known. 


The false positives are eliminated by | 
the completed test, which is not usu- 
ally performed in routine water exami- 
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nation. The completed test can give 
estimates of coliform organisms no 
higher than those obtained by the con- 
firmed test. In certain waters, the 
results may be lower by as much as a 
factor of 10, following elimination of 
false positives. Therefore, even though 
the MPN method has been adopted 
and universally used, it is subject to 
certain inaccuracies and should be con- 
sidered only as an index of the number 
of coliform organisms present. In 
addition to the above biological factors 
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tubes increases. The situation is 
analogous to that in which an observer 
is comparing the readings of two ther- 
mometers, one at eye level, the other 
high on the wall. Because of parallax, 
the reading of the latter will be too 
large and must be corrected in order 
for the comparison to be valid. It is 
also analogous to measuring distances 
with a yardstick which is actually only 
2 ft. 

In a survey of three extensive com- 
parative investigations (9%), it was 


MF per 100 mi 


Os 


400 per cent (4:1) —* 


200 per cent (2:1) 4 .*, 


100 per cent (1:1). 


at 


50 per cent (1:2) 
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MPN x0.81 per 100 mi 


Pig. 1. 


Correlation Plot of Coliform Densities Obtained by Standard Method 


and MF Method 


The black dots indicate data obtained at Woods Hole, Mass., from three ocean water— 


sampling stations. 
ponds near Boston. 


which contribute to its inaccuracy, 
there is a purely mathematical source 
of inaccuracy which is inherent in the 
MPN estimate of coliform organism 
density. This estimate, like many 
other maximum-likelihood estimates 
used in mathematical statistics, is 
biased and overestimates the true den- 
sity (8). To render these estimates 
comparable with results from plates, 
filters, or direct-count methods, a bias 
correction should be applied. The 
amount of the correction depends on 
the number of tubes used in each dilu- 
tion and decreases as the number of 


The crosses indicate data obtained from a group of streams and 
The data shown were reported by Thomas and Woodward (9). 


found that the densities obtained by 
MF methods averaged about 70 per 
cent of the confirmed MPN values. 
When the MPN measurements were 
adjusted for bias, however, the aver- 
age recovery factor increased to 87 per 
cent. In these tests, the MPNs were 
determined from five fermentation 
tubes for each of three decimal dilu- 
tions; the appropriate factor for cor- 
rection for bias is 81 per cent (0.81 
= 1/1.23; the arithmetic mean of a 
large number of replicate 5-5-5 MPNs 
exceeds the true density by 23 per 
cent). 
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Figure 1 is a correlation diagram of 
the coliform organism densities ob- 
tained in two of the investigations. 
Descriptions of the techniques used in 
these have been given by Yee and asso- 
ciates (3) and by Presnell and asso- 
ciates (10). Additional results of sta- 
tistical analysis have been summarized 
by Thomas and Woodward (9). The 
dotted points pertain to data obtained 
at Woods Hole, Mass., from three 
ocean water-sampling stations; the 
crossed points represent results from 
a group of streams and ponds near 
Boston. In this latter series, each 
plotted point indicates the adjusted 
means of ten 5-5-5 MPNs and the 
mean count of 25 membrane filters. 

The plotted points in Fig. 1 exhibit 
a fairly symmetrical dispersion about 
the central horizontal line (MF/0.81 
MPN = 1.0), and indicates that in 
these two investigations the overall 
coliform organism recovery efficiency 
was approximately the same for the 
two procedures. 

The relative recovery factors for 
individual samples vary from less than 
25 per cent (1:4) to more than 400 
per cent (4:1). From this wide range 
of observed relative densities, it might 
be inferred that the two techniques do 
not measure precisely the same types 
of coliform organisms. Such an inter- 
pretation, however, is not necessarily 
correct. It may be shown both experi- 
mentally and theoretically that a dis- 
persion of points equal to or greater 
than that of Fig. 1 would be expected 
in a correlation diagram in which each 
point represented a pair of MPN val- 
ues obtained from a single sample. 
The dashed parallel lines on Fig. 1 
include a zone in which 95 per cent 
of the points obtained from duplicate 
fermentation tube tests may be ex- 
pected to fall. The lines were con- 
structed using the Halverson-Ziegler 
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theory of dispersion of replicate MPNs 
(8). In Fig. 1, in which MF is 
plotted against MPN, 132 of the 139 
points (94.97 per cent) for the Woods 
Hole series fall within the 95 per cent 
zone. Therefore, the implication for 
this series is that the correlation be- 
tween the two methods is about the 
same as that which would be obtained 
between duplicate MPN values. Simi- 
lar conclusions may be drawn from 
the data of other investigators, and it 
would appear that the large ranges in 
relative recovery factors that have been 
reported in certain types of water are 
caused mostly by the low reproduci- 
bility of the MPN test rather than to 
inherent differences in sensitivity of 
the two methods for various coliform 
bacteria. From statistical analysis not © 
much support can be given to the as- 
sertion that the two methods have dif- 
ferent selectivity for particular coli- 
form strains. 


Proposed Coliform Standard 


A quantitative drinking water coli- 
form standard, proposed for use with 
the tentative membrane filter tech- 
niques described in Standard Methods 


(6), is given in Table 1. The word- 
ing has been arranged to parallel the 
quantitative features pertaining to per- 
missible coliform level of the USPHS 
standards (1); for ease of reference 
these standards for 10-ml fermenta- 
tion tubes have been included in Table 
1. Other sections of the Standard 
Methods (6) relating to sampling fre- 
quency should continue to apply with 
membrane filter techniques. 

In their present form, the USPHS 
standards establish two distinct types 
of control. The first type (la and 1b 
in Table 1) imposes a limitation upon 
the genera! level of coliform organism — 
density as determined by average con- 
ditions prevailing on the watershed and 
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distribution system and by the ty 
supply and treatment. In an apy 
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ype of tect and prevent sustained coliform 
OXi- organism densities in excess of two or 


mate way these paragraphs of the three organisms per 100 ml. The re- 
o de- sults of a sampling program which de- 


USPHS standards are devised t 


TABLE 1 


ee Drinking Water Coliform Code and Proposed Code Using MF Techniques 


Drinking Water Standards (1)* 


Proposed MF Standards 


Monthly Reporting Periods 


la. Of all the standard 10-ml por- 
tions examined per month in accord- 
ance with the specified procedure, not 
more than 10 per cent shall show the 
presence of the coliform organism group. 


1b. Occasionally three or more of 
the five equal 10-ml portions, consti- 
tuting a single standard sample, may 
show the presence of organisms of the 
coliform group, provided that this 


shall not be allowable if it occurs in | 


consecutive samples or in more than: 
(a) 5 per cent of the standard 


samples when twenty or more | 


samples have been examined 
per month 
(b) one standard sample when less 


rh. than twenty samples have been 
examined per month. 


| 

la’. A standard sample shall consist of not less 
than 50 ml, which shall be filtered through one or more 
membranes so that the total colony count (coliform 
plus noncoliform organisms) on each filter shall not 
exceed 400. The arithmetic mean density of coliform 
organisms of all standard samples examined per month 
shall not exceed 1 organism per 100 ml. The use Of 
standard samples larger than 50 ml will provide more 
information than smaller samples, but the total colony 
count per filter shall not in any case exceed 400. 


lb’. Greater-than-average numbers of coliform 
organism colonies may occasionally be found ina single 
standard sample. This shall be permissible, provided 
the numbers of coliform organism colonies per stand- 
ard sample are no greater than: 
3 per 50-ml standard sample 
4 per 100-ml standard sample a 
7 per] 200-ml standard sample 
13 per] 500-ml standard sample, and 
22 per 1,000-ml standard sample at 
(a) any two consecutive standard samples 
(b) more than 5 per cent of the standard samples 
when twenty or more samples have been ex- 
amined per month 
(c) one standard sample when less than twenty 
samples have been examined per month. 


Dai 


ly Reporting Period 


2. When three or more of the five 
equal 10-ml portions constituting a 
single standard sample show the pres- 
ence of organisms of the coliform 
group,t daily samples from the same 
sampling point shall be collected 
promptly and examined until the re- 
sults from at least two consecutive 
samples show the water to be of satis- 
factory quality. 


2’. When one standard sample shows a larger 
number of colonies than is permissible under Section 
1b’,t daily samples from the same sampling point 
shall be collected and examined until the results ob- 
tained from at least two consecutive samples show 
the water to be of satisfactory quality. 


* See Sections 3.21 and 3.22, Standard Meth 
+ When this occurs, or when waters of unkn 


‘ods for the Examination of Water, Sewage, and Industrial Wastes (1). 
own quality are being examined, simultaneous tests should be made 


on multiple portions of a geometric series ranging from 10 to 0.1 ml or less. : 
t When this occurs, or when waters of unknown quality are being examined, additional filtrations should be 
made on volumes ranging downward from the size of the standard sample. 
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termines whether or not a supply is 
conforming to the standards furnish 
valuable information regarding the 
overall suitability of the source of 
water and the adequacy of existing ar- 
rangements for collection, treatment, 
and distribution. 

In the administration of the USPHS 

andards, it is understood that both 
requirements (Table 1, Sec. la and 
lb) must be met for any monthly se- 
ries of samples. This stipulation ap- 
plies also to the proposed membrane 
filter code. 

The second type of control (Table 1, 
Sec. 2) is designed to protect against 
daily contingencies, such as the failure 
of disinfection equipment or chance 
contamination—that is, back-siphonage 
in crossconnections. In an approxi- 
mate way, Sec. 2 insures quick detec- 
tion of coliform densities of ten or 
more organisms per 100 ml. 

The USPHS standards are some- 
times interpreted as promulgating a 
limiting density of one coliform or- 
ganism per 100 ml. The mean density 
actually permitted is somewhat larger, 
however. It is true that the MPN 
of a set of 10-ml tubes showing 10 
per cent positive results is 1.05 coli- 
form organism per 100 ml, but, when 
the requirement of Sec. 1b, permitting 
occasional increases in density, is 
jointly taken into consideration, to- 
gether with the bias of the MPN esti- 
mator, it may be shown that a water 
supply which just meets the USPHS 
standards would have a density of 
about 1.4 coliform organisms per 100 
ml as obtained by averaging the MPNs 
of a long series of standard samples 
(11, 12). Mathematical proof of this 
statement will be found in Paragraphs 
1 and 2 of Appendix A. 

In setting the average density for 
membrane filter techniques at 1.0 or- 
ganism per 100 ml (Table 1, Sec. 
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la’), an allowance is hereby made 
for a lower MF coliform organism 
recovery in the approximate amount 
of 71 per cent (100/1.4) of corre- 
sponding MPN densities. An analysis 
of the literature of comparative inves- 
tigations shows that this allowance is 
satisfactory for most waters. 

Sections 1b and 2 of Table 1 are in- 
cluded in the USPHS standards in 
cognizance of the fact that water of 
potable quality may occasionally yield 
high-density samples because of ran- 
dom fluctuations above the mean level. 
In effect, this requirement places a 
definite limit on 
density “overruns.” Accordingly, the 
proposed code (Sec. 1b’ and 2’ of 
Table 1) has been designed to allow 


the same magnitude and frequency of 


sporadic fluctuations. 


Quality Control 


The USPHS standards have been 
evolved over a period of several dec- 
ades and, with successive modifications, 
have achieved a remarkable utility in 
sustaining the requirements of public 
health with due regard to the practical 
exigencies of water supply control. 
Therefore, in the design of an alter- 
nate code for a new analytical tool, it 
is in the public interest to insure that 
an equal degree of health protection is 
afforded and also that substantial prac- 
tical improvements are obtained. 

In assessing the relative merits of 
the proposed standard, it is pertinent 
to compare it with the USPHS stand- 
ards first in respect to long-term con- 
trol (monthly and yearly reporting 
periods) as governed by Sec. la and 
lb of Table 1, and, secondly, with 
daily or sample-wise control relative 
to contingencies affecting the safety 
of supplies as governed by Sec. 2. 

With regard to long-term control, 
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Fig. 2. Quality Control Characteristics of Standard Test and MF Test, 
Using 200-ml Samples 


The horizontally sectioned arca indicates data from MF method; vertically sectioned 


area indicates data from standard method. Curve A indicates the probability that 


three or more of five 10-ml tubes of the standard set will be positive at the various 


_ levels; Curve B indicates the probability that all tubes will be positive. 
Dare for data from the MF test, with 200-ml filtrations and a rejection criterion of 80 
“as Curve C is predicated on a coliform recovery efficiency for MF 
7 equal to that of the MPN test; for Curve D a 50 per cent of MF relative to MPN 


‘or more colonies. 


Curves C and 


recovery is assumed. 


- water supply just meeting require- 
ments la and 1b there is a 95 per cent 
d that the average MPN of 
300 standard sets of five 10-ml tubes— 
for instance, the results 
of a 12-month series—will fall between 
76 and 124 per cent of the true popula- 
tion mean MPN (1.4 per 100 ml). 
a ™ corresponding limits for the MF 


technique, entailing 300 standard sam- 
ples of 200 ml each, are 85 and 117 per 
cent of the population mean density 
(1.0 per 100 ml). The narrower zone 
of sampling error obtained with filters 
indicates quantitatively the advantage 
of their superior reproducibility. 
From a practical viewpoint, the new 
techniques make it possible to follow 
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; Fig. 3. Quality Control Characteristics of Standard Test and MF T 
Using 1-liter Sample 


The lettered curves indicate the same as in Fig. 2. 


density trends more precisely and to 
detect significant fluctuations more 
rapidly. 

The control characteristics of the 
two methods with respect to daily or 
sample-wise operation are exhibited in 
Fig. 2 and 3. In this type of control 
it is essential that the test be sensitive 
in detecting surges in the density, par- 
ticularly if these surges are large. 
Curves A and B of Fig. 2 indicate 
the sensitivity of standard fermentation 
tube tests in the detection of various 
coliform organism densities. Curve A 
gives the probability that three or more 


of five 10-ml tubes of the standard set 
will be positive at the different levels ; 
Curve B indicates the probability that 
all tubes will be positive. In both 
cases the probability is low when the 
density is near unity and high when 
the density exceeds 20 organisms per 
100 ml. Curves C and D of Fig. 2 
pertain to the MF method with 200-ml 
filtrations and a rejection criterion of 
8 or more colonies. Curve C is predi- 
cated on a coliform organism recovery 
efficiency for filters equal to that of the 
MPN tests; in Curve D a 50 per cent 
relative recovery is assumed. Figure 
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With the shorter processing tim 
the ability to test larger and more rep 
resentative sample volumes, the eas 
of transportation of filtered sample: 
the superior degree of preservation c 
the original density obtained on trans 
ported filters, and the substantial in 
crease in precision, MF techniques a 
presently developed provide opportu 
nity for improved potability control c 
water supplies. The adoption of th 
MF method as an alternative standar 
procedure for the measurement ¢ 
coliform organism density would con 
stitute a signal advance in sanitar 
engineering practice. 


; 3 shows similar curves for 1-liter sam- 


-- volume of 1,000 ml) and a rejection 
level of 23 colonies. The mathematical 
derivation of these curves is indicated 
_ in Paragraphs 3 and 4 of Appendix A. 
In both Fig. 2 and 3 the MF curves 
are higher and steeper than those for 
the standard test and accordingly af- 
ford better control. The striking fea- 


6 
that this control is achieved 


of the simile te st. Curves C and D 
in both figures are relatively close to- 
- gether and lie well above Curve A of 
the standard method in the high- 
coliform organism density zones of in- 


terest. It may be concluded, therefore, 
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some investigators is not significant 
with respect to quality control proce- 
dures. Even for those types of water 
and techniques in which the recovery 
woe. unusually small compared to the 
standard test, the MF test, because of 
its high precision and ability to handle 
large sample volumes, can, with a 
properly designed code of procedure, 
be made to give a better degree of 
quality control than the standard test. 
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The gamma distribution has the fol- 
lowing equation: 


that 


Where f(A) is the relative frequency cor- 
responding to a bacterial density, A, and 
a and p are parameters of the distribu- 
tion related to the mean value of X by 

a 

In the standard fermentation tube test 

the probability of x positive tubes in a 
single-dilution five-tube test is: 


5 


aPt! 
pl 5 


For example, for x = 3 (three out of five 
tubes positive) : 


1 3 
= — 
P(3) 10a a) (34 
3 1 
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The requirements of the USPHS 
standard (1) can be written (for not 
more than 10 per cent of tubes positive) : 


‘ 


Or (for not more than 5 per cent of tests, 
with three or more tubes positive) : 


In the limiting case of a water just 
meeting the standards, Eq 4 and 5, 
provide two equations which can _ be 
solved for the two parameters of the 
gamma distribution. These parameters 
are: a = 3.3, and p+ 1 = 0.398; or: 


A = 0.121 per 10 ml 
= 1.21 per 100 ml.. (6) 


That is, the above two requirements of 
the USPHS standards would just be met 
by a water with a mean coliform density 
of 1.21 per 100 ml. 


Mean Value of MPN 


To determine the mean value of the 
MPN for such a water, some assumption 
must be made as to the MPN to be 
attributed to the tests in which all tubes 
are positive. If one assumes an MPN 
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of 16.1 for such a result—that is, the 
same MPN as for four out of five tubes 
positive—the average MPN is: 


E(MPN) = OP(O) + 2.2P(1) 


+ 5.1P(2) + 9.2P(3) 


+ 16.10 P(4) + P(5)] 

= 1.4 per 100 ml.. (7) 

Any other plausible assumption would 
lead to higher results. 

Thus, if the MF method gives a re- 

covery relative to the MPN method 


1 
of “7 oa 0.71, a standard limiting the 


average MF count to 1 per 100 ml would 
be comparable to the present standards 
for fermentation tube tests. 


Rejection Levels 


Using a water whose coliform density 
is described by a gamma distribution 
with the parameters found above, assum- 
ing 100 per cent recovery efficiency with 
the MF method and a sampling error 
associated with MF counts which follows 
a Poisson distribution, the probability of 
finding exactly r colonies on a filter is: 


Jo r! 


+ p)! 


. (8) 


which is a negative binomial distribution. 
Changing notation to accord with that 
commonly used with the negative bino- 


mial, let ~ =aandk=p+1. Then: 


T(k+ r) ( m 
Tir+ 1)T(k)\m+k 


E(r) = m = 1.21 per ml. 


Var (r) = m+ = = 4.88, 
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for a 100-ml sample volume. 

To determine the rejection levels given 
in Table 1, the probabilities of the results 
0, 1,2, ---m are summed until the 95 
per cent level is reached, using a value 
of m = 1.00 for a 100-ml sample and 
corresponding values of m for other 
sample sizes. This is consistent with the 
average value of 1.0 per 100 ml in Sec. 
la of Table 1. For all sample sizes the 
Lexis ratio has been held constant at 2.0, 
a reasonable value for routine water 
examinations. 


and the Lexis ratio L = 


Quality Control Characteristic Charts 


Curve A in Fig. 2 and 3 was con- 
structed by evaluating 8 for various 
values of X, by the following formula: 


z=3 


where 8 is the probability of not rejecting 
a sample when the true coliform density 
is \ per 10 ml. 

Curve B in these figures was con- 
structed by computing @ for various values 
of \ from the formula (1 — e~)' = 1— B. 

In Fig. 2 and 3, the ordinate is 
100(1 — 8) and the abscissa is per 
100 ml. 

Curves C and D of Fig. 2 were con- 
structed by evaluating, for various values 
of 100 ml, and from the equation 


with 4 = 1 for Curve C and h = } for 
Curve D. The curves are plotted with 
100(1 — 8) as ordinate and X per 100 ml 
as the abscissa. 

In a similar manner curves C and D of 
Fig. 3 were constructed by evaluating 


22 
1! 


= 

i=0 
and plotting 100(1 — 8) against \ per 
100 ml, with h = 1 for Curve C and 
= for Curve 
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Robert B. Diemer 


Gen. Mgr. & Chief. Engr., Metropolitan 
Water Dist. of Southern California, Los 
ingeles, Calif. 
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HE Metropolitan Water District 

of Southern California was or- 
ganized in December 1928 to bring 
supplemental water from the Colorado 
River to the coastal plain of Southern 
California. At that time there were 
eleven cities, including Los Angeles, 
in the district which had a population 
of 2,000,000. Today there are 67 
cities plus many large suburban areas, 
and the population of more than 
6,000,000 is increasing at a rate of 
300,000 persons annually. To provide 
recreational facilities for all the people 
now residing in the area and the many 
more expected in the near future, local 
sportsmen, playground directors, and 
others connected with recreation are 
exerting every effort to utilize all natu- 
ral and artificial resources. 

In 1931 the people of the area, by a 
vote of 5:1, approved a bond issue of 
$220,000,000 to build an aqueduct 
from the Colorado River to the Metro- 
politan Water District. This was de- 
signed to deliver 1,200,000 acre-ft of 
water annually to the semiarid cities 
where the rainfall averages about 15 
in. annually and severe droughts of 
several years’ duration are often ex- 
perienced. During the period 1932-41, 


Panel Discussion 


Considerations in Recreational Use of 
Impounding Reservoirs 


A panel discussion presented on May 7, 1956, at the Diamond Jubilee 


an aqueduct was built from the Colo- 
rado River across the state of Cali- 
fornia—a distance of 242 miles—to 
the terminal reservoir, Lake Mathews. 
This has a capacity of 107,000 acre-ft 
and a surface area of 2,000 acres, and 
is located 10 miles south of the city of 
Riverside and 50 miles east of Los An- 
geles. The aqueduct distribution sys- 
tem, including 150 miles of large- 
diameter pipelines, was put in opera- 
tion in 1941 to deliver supplemental 
water in wholesale quantities to district 
member areas. The cost of the sys- 
tem, together with the expansion of its 
facilities, now well under way, exceeds 
$270,000,000. Plans are in progress 
to provide additional facilities within 
the next 5 years at an estimated cost 
of $100,000,000. Funds for the opera- 
tion and maintenance of the aqueduct 
system, and for the payment of interest 
and redemption of the bonds, are 
raised by taxation and from water sales. 

The waters of the Colorado River, 
the source of supply for the aqueduct 
and for Lake Mathews, rise principally 
in the high, snow-covered mountains 
of Colorado, Wyoming, New Mexico, 
and Utah, and flow through a practi- 
cally uninhabited watershed from the 
Rocky Mountains through the Painted 
Desert and Grand Canyon region into 
Lake Mead. The water is thus almost 
free of bacterial and organic pollution. 
From Lake Mead it passes through 
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the power plant at Hoover Dam on its 
way to the aqueduct intake 150 miles 
below. Lake Mead and the river ex- 
tending from Hoover Dam to the 
Mexican border provide excellent fa- 
cilities for recreational use such as 
boating, swimming, fishing, and hunt- 
ing, and a large degree of dilution for 
any pollution that may occur. 

No recreational uses are permitted 
in any of the district’s facilities, and 
every effort is made to prevent pollu- 
tion. All reservoirs, both on the aque- 
duct and distribution systems, and 
the lined canal sections of the aqueduct, 
are fenced and are patrolled daily. 
Lake Mathews, the large terminal 
reservoir with a high-water surface 
area of 2,200 acres, is fenced and 
closed to all public activities. The total 
fenced area of 5,800 acres is not leased 
for farming, grazing, or any other pur- 
poses. To assist in prevention of pol- 
lution of the waters in the reservoir, 
the district acquired 8,800 acres in the 
watershed surrounding the reservoir. 

During the construction of the aque- 
duct system the areas in San Bernar- 
dino and Riverside counties and that 
part of Los Angeles County lying east 
of La Verne, Calif., were not a part 
of the Metropolitan Water District. 
A softening and filtration plant with 
an initial capacity of 100 mgd and an 
ultimate capacity of 400 mgd was built 
at La Verne in 1941. The plant is 
located 36 miles below Lake Mathews 
on the upper feeder pipeline, which has 
a capacity of 750 cfs. A lower feeder 
pipeline—capacity 750 cfs—is now 
under construction. When domestic 
needs rise, filtration and softening fa- 
cilities will be provided at a site on 
this feeder about 25 miles below Lake 
Mathews. A large suburban popula- 
tion will then, as now, be served di- 
rectly from Lake Mathews without 
the protection of filtration. 
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Recreation Bill 
During the 1955 regular session of 
the California legislature, a bill was 
introduced in the senate and assembly 
to permit recreational uses (especially 
fishing) in public and private reser- 
voirs. The bill was amended to ex- 
clude chartered cities because of a 
ruling by the legislative counsel that 
it was unconstitutional as far as they 
were concerned. The -bill was passed 
and sent to the governor for approval 
even though the State Board of Health 
expressed its opposition in the follow- 
ing resolution: 


The board recognizes that in certain 
situations recreational use of public water 
supplies under proper restrictions is 
feasible. The board, however, believes 
that present provisions of the Health 
and Safety Code afford needed protection 
to public water supplies while allowing 
restricted recreational use of water sup- 
ply reservoirs when desired by local 
water purveyors and where it can be 
safely done. 

Therefore, the board desires to go on 
record as opposed to any enactment by 
the California State Legislature that 
would change the law so as to require 
public water supply reservoirs, whether 
publicly or privately owned, to be open 
to fishing or other recreational uses. 
Such requirement is, in its opinion, con- 
trary to the best interests of the citizens 
of the State of California, in that it would 
constitute a potential danger to the public 
health, degrade the quality of water 
served to the public, and increase the 
cost of water to the consumer. 


The California Section of AWWA 
went on record to oppose the bill au- 
thorizing multiple use of public water 
supply reservoirs as contrary to the 
best interests of the citizens who de- 
pend upon public water supplies admin- 
istered by local governmental agencies, 
and requested the governor to veto the 
bill. The AWWA Board of Directors, 
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on Jun. 17, 1955, passed a resolution 
opposing the opening of domestic res- 
ervoirs for boating, fishing and recre- 
ational purposes and wired the gover- 
nor of California to that effect. The 
governor refused to sign the bill and 
expressed appreciation at having re- 
ceived the benefit of the Association’s 
views. 


Lake Mathews 


Proponents in favor of opening Lake 
Mathews for recreational activities 
claim that, by proper policing, the 
quality of the water can be kept suit- 
able for domestic use. They point to 
San Diego (a member of the Metro- 
politan Water District 1946) 
which has permitted fishing in its 
seven reservoirs for many years. The 
watersheds above its reservoirs are 
mostly uninhabited but are given con- 
siderable use for recreation, grazing, 
and highway travel. All water de- 
livered through the city’s system to 
the consumers, however, first passes 
through a filtration plant. Recently, 
the State Board of Health notified a 
Southern California community taking 
water from a reservoir where fishing 
is permitted, that simple chlorination 
will no longer be accepted, and that the 
water company serving the area must 
build a complete treatment plant or 
discontinue the use of water from that 

The Los Angeles Aqueduct was 
completed by the city in 1913 to bring 
water from the High Sierra, a distance 
of 250 miles. The Los Angeles De- 
partment of Water and Power, which 
provides domestic water to more than 
2,200,000 people, has consistently op- 
posed any public use or access to its 
reservoirs where such practice would 
constitute a threat to the safety of the 
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drinking water. All department reser- 
voirs above Haiwee Reservoir, the in- 
take to the aqueduct, are open to recre- 
ational use for fishing, hunting, and 
boating. Below this reservoir the de- 
partment has fifteen others with a total 
capacity of about 100,000 acre-ft, cov- 
ering a surface area of 2,500 acres. 
None of these reservoirs is open for 
recreational purposes. As the Haiwee 
Reservoir (capacity 58,000 acre-ft ) re- 
tains the water 30-90 days in storage 
before entry into the aqueduct, it, too, 
is not open to the public. The water 
leaving Haiwee Reservoir and flowing 
to the city through the Owens River 
Aqueduct has a high degree of natural 
purity. For this reason it has not been 
necessary to install filtration and treat- 
ment plants. Such installations would 
become necessary, however, if fishing 
or other recreational uses were per- 
mitted in the reservoirs presently 
closed to the public. 


Class Legislation 

Opening of reservoirs in Southern 
California for recreational purposes 
would be class legislation, as only a 
small percentage of the population 
could use them. Regardless of sani- 
tary measures taken, there would be 
additional expense for safeguarding the 
water supply. For instance, if Lake 
Mathews were opened to fishing, plants 
to filter 1,500 cfs of water would have 
to be provided. Sportsmen claim that 
more than 1,000,000 fishing licenses 
are sold each year in all California and 
feel that these licensees should have a 
right to fish in public reservoirs built 
with public funds. A reservoir such 
as Lake Mathews, within an hour’s 
drive of Los Angeles and easily acces- 
sible from several highways, would be 
a very popular place for fishermen 
among the 6,000,000 people in South- 
ern California. California has plenty 
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of places for fishing: the Pacific Ocean, 
within an hour’s drive of most South- 
ern California cities, the Colorado 
River and Lake Mead above Hoover 
Dam, 300 miles away, and in the Sierra 
Nevada streams, which afford excellent 
fishing within 250 miles of Los 
Angeles. 

All water agencies receiving water 
from the Colorado River Aqueduct and 
the Los Angeles Aqueduct should op- 
pose every effort made to open their 
reservoirs. If recreational uses are to 
be provided on any reservoir by the 
enactment of new laws, it should be 
the obligation of the State Fish and 
Game Commission or some other recre- 
ational agency to provide the capital 
necessary to build treatment plants, 
pay for their operation, and be respon- 
sible to the State Board of Health for 
the character and quality of the water 
delivered from such opened reservoirs. 
This, however, is presently the proper 
responsibility of the Metropolitan 
Water District of Southern California. 


Further Arguments 


Another argument against opening 
of reservoirs to fishing is the occasional 
necessity for treating the water with 
copper sulfate to control the growth 
of aquatic weeds and algae. Water 
system operators would be criticized 
by fishermen if the regular chemical 
treatment of the water for this purpose 
resulted in the death of any fish. Thus 
there would be a conflict between the 
need to protect the fish and the far 
greater need to protect public health 
and preserve water quality. 

Still another argument is related to 
security. Frequent inspections of dis- 
trict facilities are made by military of- 
ficials for security purposes. In these 
days of continued international unrest 
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this is very important. Opening the 
reservoir would permit any foreign 
agent to obtain detailed knowledge for 
potential enemies. The harm to the 
national defense effort would be untold 
if, for example, Lake Mathews were 
put out of commission. 

The district plans to oppose all ef- 
forts to open this reservoir for fishing 
or any other recreational use because, 
in its present state, it can be much 
more adequately policed and protected 
against pollution by the public. 

To reiterate, in the author’s opinion, 
recreational use of water works im- 
pounding reservoirs in Southern Cali- 
fornia not already opened for these 
purposes should not be permitted. 


Merrill L. Riehl 


Supt. Water Purif., Mahoning Valley 
Sanitary Dist., Youngstown, Ohio. 


Proponents of recreational use of 
water supply reservoirs seem not only 
to be in the majority, but seem to be 
more skillful in argument, with the 
result that they have misled many peo- 
ple. On the other hand, most water 
treatment personnel have been reluc- 
tant to come forward with their beliefs, 
although all those whom the author 
has questioned are in general agree- 
ment on this matter. The author’s 
conclusions are based on experience 
with publicly owned systems having 
impounding reservoirs with and with- 
out recreational use. 

It is possible that administrators of 
privately owned water supplies look at 
this problem from a slightly different 
viewpoint, inasmuch as they are in a 
position to make charges for recre- 
ational use that are more than sufficient 
to cover the expenses involved in en- 
forcing the regulations necessary to 
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minimize pollution. Publicly owned 
water supplies, however, cannot carry 
such expenses, because the viewpoint 
that the public should have free use of 
public property prevents the program 
from paying its way. 

There is no question that it is diffi- 
cult to overcome the public apathy to 
the need for an adequate, safe, and 
palatable water supply. In order to 
persuade the voters to approve the ex- 
penditures for such needs, the water 
department all too often must secure 
assistance from every source. This 
includes recreation-minded groups 
whose help is often asked and whose 
cooperation, of course, leaves the water 
department under obligation. The 
water department, in other words, may 
be forced to take half a loaf or none 
at all. 


Need for Safeguards 


Although these are the existing 
facts, water works men have no reason 
to cease vigilance. If more of them 
express their views, it may help others 
in their battle to have the best supply 
possible. Water works men owe the 
public one thing: an adequate, safe, 
and palatable supply. This obligation 
must be fulfilled without compromise, 
and one of the best means of doing this 
is by safeguarding the raw supply. 
This situation may be compared to the 
present views on milk sanitation. 
After pasteurization was proved effec- 
tive, there was a tendency to pay very 
little attention to the sanitary condi- 
tions under which the raw milk was 
produced. Almost any milk could be 
made to be “safe.” Today, however, 
the picture is changed. Every one is 
aware of the carefully controlled condi- 
tions of sanitary practice that are im- 
perative at the dairy barns. Pasteuri- 


zation has become only an additional 
factor of safety. Water supply inter- 
ests are presently passing the stage 
where there is a desire to rely entirely 
on treatment, particularly chlorination, 
to protect the water supply. Rather, 
it is imperative now to have raw water 
that is as good as it possibly can be, 
so that chlorination and other treat- 
ment become additional factors of 
safety instead of the entire solution. 
There is still a long way to go to reach 
this ideal state, but opening reservoirs 


to recreational use certainly is a step_ . 

backward, not forward. 

Additional Problems 


Before any water department official 
compromises himself by settling for 
half a loaf, he should consider the fol- 
lowing additional problems which will 
accompany recreational use: 

1. The pollution load will be greater. 
It has been stated that practically all 
public water courses are now polluted 
and that recreational use would add 
very little to the load. Even the slight- 
est pollution should not be ignored, 
however, and every attempt should be 
made to reduce instead of increase the 
load. Furthermore, if the waters are 
heavily polluted, there is reason to 
question their suitability for recre- 
ational use, and if they are not heavily 
loaded, the additional load may result 
in a dangerous condition. 

2. The water is more difficult to 
treat, increasing the cost for chemicals 
to assure proper taste and odor control. 
Additional screening procedures are 
also required. 

3. The public should have, and is 
entitled to, a reservoir that is not lit- 
tered and repulsive to the eye but 
recreational use makes this almost im- 
practicable, even with constant policing. 
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4. The additional costs of policing 
the grounds, maintaining facilities such 
as picnic tables, shelters, wells, rest 
rooms, and boat ramps are appreciable. 
If the utility assumes this cost, the con- 
sumer has to pay for it. If part of the 
cost is assumed by recreational groups, 
the utility then compromises on control 
of the reservoir. 

5. Public use creates fire hazards to 
the shore plantings which are so im- 
portant in minimizing silting of the 
reservoir. The fire hazard is even 
greater where evergreens are planted 
completely around the shore line for 
screening out deciduous leaves, which 
are troublesome in taste, odor, and 
color control. Evergreen planting 
with its resultant pine needle cushion 
is desirable for several other reasons: 
it gives better sheet erosion control, 
retards runoff of snow and ice, helps 
sustain stream flow,  rehabilitates 
springs, and reduces loss by transpira- 
tion. (Another reason why public use 
is not compatible with heavy evergreen 
planting is its interference with such 
activities as fishing from the bank. ) 

6. The operating utility is subject 
to large claims for accidents occurring 
on the grounds, and must either carry 
broad insurance or risk costly lawsuits. 

7. Demands which are contrary to 
the best interests of the water supply 
user will be made by groups wishing 
to increase recreational value. Re- 
quests may be made for limited plant- 
ing of shore line, restrictions on use of 
algicides in the reservoir, and mainte- 
nance of constant level. 

8. Because of the greater number of 
potential offenders on the grounds, lim- 
ited recreational use is more difficult to 
enforce than none at all. (Unlimited 
recreational use, with no regulatory 
control, would be unthinkable because 
of the pollution hazard. ) 
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9, Recreational privileges bring a 
demand for cottage sites. This should 
not be tolerated because of the much 
greater pollution load entailed. If this 
privilege is not granted, however, there 
will be constant pressure from persons 
with political prestige. Additional 
pressure will be brought to bear for 
trailer parking and tenting privileges 
on the grounds. 

10. The possibility of pollution or 
contamination by sabotage is greatly 
increased by public access to the water 
supply. 


Conclusion 


Water works men must never forget 
their obligation to all the consumers, 
although they get little or no expres- 
sion of appreciation for their vigilance. 
Other agencies must not be allowed to 
interfere with this obligation, although 
they may be very convincing in their 
arguments and may have almost un- 
limited capacity to gain so-called public 
support for their demands. Water 
works men must be able to evaluate 
these arguments. It is easy to see how 
pressure from those who speak loudly 
may wear water works men down to 
the point where they take the path of 
least resistance and overlook the wel- 
fare of the consumers. It must be re- 
membered that opening the reservoirs 
to the public can make it a little bit 
easicr for that “impossible” epidemic 
to strike, and, if it does, it is the water 
works man, not the recreational users, 
who will be held responsible by the 
consumers and public health officials. 


Alexander J. Minkus 


Purif. Engr., Water Bureau of the Metro- 
politan Dist., Hartford, Conn. 


In New England, because of the 
hilly terrain, it has been relatively easy 
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in the past to obtain water supplies 
from upland sources. These are gen- 
erally lakes and ponds of glacial origin 
or impounded upland streams. About 
60 per cent of public supplies in New 
England derive from these sources. 
Fortunately, the large centers of popu- 
lation are located along the rivers and 
in lowlands so that their drainage 
wastes generally do not endanger pub- 
lic supply. This situation has allowed 
75 per cent of New England munici- 
palities using impounded supplies to 
establish only two quality safeguards: 
sanitary control of the watershed and 
chlorination. The remaining 25 per 
cent must filter their reservoir supplies. 


Crowding of Areas 


The policy of removing the bars pro- 
vided by sanitary control of watersheds 
is one of major retrenchment. The 
population density along the Atlantic 
seaboard is a high one with Rhode 
Island, New Jersey, Massachusetts, 
Connecticut, and New York having 
an average density of 309-748 persons 
per square mile. The national average 
is 51 persons per square mile. These 
figures indicate that there might be 
danger in allowing the recreational 
use of watersheds protected only by 
chlorination. 

F.xperience shows that people will 
crowd to watersheds once restrictions 
have been removed. Fishing and 
bathing are allowed in the Hartford 
metropolitan district reservoir which 
has a surface area of about 400 acres. 
This impounded water, known as the 
Compensating Reservoir, is never used 
as a drinking-water supply and is 
therefore open to the public for recre- 
ational purposes. It is not uncommon 
for 10,000 people to visit on a summer 
weekend. Parking problems prohibit 
more from coming. This is not sur- 
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prising for over a million people live 
within a radius of 30 miles, or one 
hour’s easy drive. The drinking-water 
supply reservoirs are in the same area 
and, if used for recreational purposes, 
they would undoubtedly attract a com- 
parable number of people and be sub- 
ject to the same hazard. 

As a result of the building boom 
in the past decade, more and more 
homes have been built on the outskirts 
of towns, and these have come closer 
and closer to the reservoir watersheds. 
Hartford’s original upland water sup- 
ply, situated in West Hartford, and 
now kept as an emergency reserve, is 
on the fringe of a community of 60,000 
people, all located within 4 miles of 
the reservoirs, or a little more than 
an hour’s walking time. With such 
ready access, many people who have 
never fished might take up the sport 
if given a chance. The situation is 
similar in other cities. 

Connectitcut issues 112,000 fishing 
licenses annually. Fishing trips often 
are family excursions, bringing the 
possible number of watershed users to 
300,000—400,000. Still others would 
be interested in bathing and picnicking. 
The inevitable increase in pollution 
load would be more than a single-stage 
treatment process could handle. 


Pollution 


Experience shows that the degree of 
pollution is directly related to the num- 
ber of persons allowed on a watershed. 
Hartford’s Compensating Reservoir is 
by necessity drawn down rapidly, ex- 
posing an astonishing amount of debris 
along the shore line. A very short 
distance from the water’s edge there 
is ample evidence that the toilet facili- 
ties which have been provided are not 
always used. A crew of four or five 
men and a truck working five days a 
week keep the shore line clean. 
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The experience of Concord, N.H., 
in 1951 was that this kind of contami- 
nation can be too great for simple mar- 
ginal chlorination to overcome, and 
that once in the system, it is hard to 
eliminate (7). At Concord, fecal de- 
posits on the watershed at Penacock 
Lake raised the coliform-organism 
content in the distribution system to 
240 per 100 ml, though the water had 
been dosed with 0.25—0.30 ppm chlo- 
rine. Two weeks of constant flushing 
and chlorination in excess of 50 ppm 
were needed to purge the distribution 
system of high  coliform-organism 


Cost Factors 


To provide control of watersheds, 
_ many water departments have acquired 
extensive areas of land. For this pur- 
pose the Hartford metropolitan district 
owns 32 square miles of land. Allow- 
ing the public free access to this land 
_ would nullify the reasons for possessing 
this vast amount of real estate. The 

land holdings are in many instances 

located in another township and are 
therefore sometimes taxed heavily. 

This creates a situation where the peo- 

ple of one town pay for the recreation 
of others. 

The sanitary code of the Connecticut 
- State Health Department, as well as 
that of other states, has rigid regula- 
tions covering the location of pigpens, 
privies, and septic tanks on reservoir 
watershed properties, however remote 
the properties may be from the reser- 
voirs. Municipal water departments 
have spent substantial sums to have 
the management of these facilities 
brought into conformity with sanitary 
codes. Again, all this is for naught 
if the impounded waters are subjected 
to the pollution from large numbers 
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Some privately owned water com 
panies in New England feel that order: 
to open their property to trespass are 
illegal, and they are ready to contes 
the question all the way to the Su 
preme Court. The public water de 
partments are apprehensive of the lia 
bility claims that are bound to be made 
on the grounds they had maintainec 


invitational hazards. 
Dangers 


Opening the reservoirs for recre 
ational purposes increases the dangers 
of forest fires. There is very little 
virgin timber in Connecticut, most o 
it being of secondary growth, usually 
nurtured by a water department. [1 
would be a shame to increase the risk: 
of losing this natural resource. 

Lastly, the strategic value of water- 
shed areas can be cited. Small as it 
is, Connecticut has four critical target 
areas. Representatives of the US 
Army visit these water systems periodi- 
cally to check on security methods 
Civil defense measures would be 
harmed if prospective saboteurs, dis: 
guised as fishermen, were openly in 
vited to take note of structure and op 
erating procedure details. 

The larger rivers in Connecticut anc 
the other eastern states carry a pollu 
tion load inimical to fishing and bath 
ing but there are nevertheless grea 
recreational potentials in these rivers 
Sportsmen would benefit the commu 
nity as a whole much more if they were 
to direct their energy to clearing uf 
these rivers, rather than attempt tc 
extend a practice which holds so muct 
danger to so many people. 


Reference 
1. Faneur, A. G. & Hearty, W. A. Misus 


of Watershed Caused Poilution at 


Concord, N.H. W. W. Eng., 105:13 
(Feb. 1952). 
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The two statements which follow x 


ence program. 


the floor discussion following the formal presentation. 


DISCUSSION——TOOLE 


Discussion 


ere not part of the regular confer- 
The remarks of Harold J. Toole were read as part of 


And E. Sher- 


man Chase’s comments upon these remarks were prepared after the 

meeting to put into the record the objections that many engineers have 

to present watershed policy of the Massachusetts District Commission. 

Mr. Toole has asked us to note that Quabbin Reservoir was opened 

to boat fishing by an executive order contrary to his recommendation. 


Harold J. Toole 


Director, Water Div., Metropolitan Dis- 
trict Com., Boston, Mass. 


The Wachusett Reservoir, which 
contains approximately 65 bil gal of 
water, has been open to shore fishing 
for over 30 years. Permits are re- 
stricted to residents of the four towns 
surrounding the reservoir and to resi- 
dents of the Metropolitan Water Dis- 
trict. Special permits are issued at 
a cost of 25 cents. During the past 
few years, approximately 2,500 per- 
mits have been issued for this reser- 
voir annually. 

Quabbin Reservoir was originally 
opened to shore fishing in restricted 
areas by legislative act in 1946, and in 
1952 the reservoir was opened to boat 
fishing in limited areas. The commis- 
sion established three boat-mooring 
areas and purchased 100 14-ft out- 
board motor skiffs, 50 5-hp outboard 
motors, and other miscellaneous 
equipment. 

Rules and regulations governing 
use of the Quabbin area for fishing are 
shown in the Appendix. Following is 
a 1953 schedule of rates charged for 
the rental of equipment and the use of 
facilities : 

Outboard-motor skiffs rent for $3 per day 
or 50 cents per hour or any fraction thereof. 


Outboard motors are available at $4 per day 
or 75 cents per hour or any fraction thereof. 


Persons renting the commission's boats or 
motors are not obliged to pay the 50-cent fee 
required under Rule 7 of the rules and regula- 
tions. 


The commission furnishes a full tank of 
gasoline plus an additional 24-gal safety can 
of gas. Any additional gasoline must be paid 
for at the rate of 35 cents per gallon. 


A parking fee of 50 cents per day per car is 
charged for the use of the parking area and 
other facilities when they are used in con- 
nection with shore fishing only. 


In 1953, approximately 18,000 persons 
used the facilities. This number was - 
increased to approximately 35,000 in 
1954. In 1955 the number was some- 
what reduced to approximately 28,000 
because of the hurricanes and floods 
in August and October. Boat-mooring 
area No. 1 was closed in August for 
the remainder of the season because 
the access road was washed away dur- 
ing the flood. 

The Department of Natural Re- 
sources, Division of Fisheries and 
Game, has cooperated with the com- 
mission in carrying on an extensive 
stocking program. In 1954 the reser- 
voir was stocked with the following 
fish: 150,000 walleyed pike (fry), 
2,500 walleyed pike (fingerlings), 
1,800 walleyed pike (adults), and 
69,300 lake trout (fingerlings). In 
1955 it was stocked with the follow- 
ing: 111,255 lake, brook, and rainbow 
trout (14, 2, 3, and 10 in.), 4,765,042 
walleyed pike (fry and 7-11 in.). 
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The entire program has been enthu- 
siastically received by the sportsmen 
of Massachusetts and of the adjoining 
states, and they have cooperated 
wholeheartedly by complying with 
sanitary rules and regulations. When 
the fishing program was initiated, the 
number of water sampling stations on 
the reservoir was increased, and to 
date, analyses of samples do not indi- 
cate any pollution arising from the use 
of the reservoir for boat fishing. It 
should be pointed out that consent to 
the use of the reservoir as a general, 
recreational boating area would never 
be granted, and that one point in favor 
of allowing boat fishing at Quabbin is 
the tremendous size of the reservoir 
and the large volume of water stored 
in it—415 billion gallons. ie sl 


| 


E. Sherman Chase 


Partner, Metcalf & Eddy, Engrs., Statler 
Bldg., Boston, Mass. 


The statement on Massachusetts 
policy in the matter of recreational use 
of the Wachusett and Quabbin reser- 
voirs, described by Harry J. Toole, is 
particularly disturbing in that the use 
of the reservoir waters is encouraged 
and abetted by periodic stocking and 
by provision of facilities for fishing. 

It is true that both reservoirs, under 
ordinary conditions, provide many 
days’ storage and correspondingly great 
opportunity for the normal decline of 
disease organisms which might reach 
the impounded waters. Although the 
chance that fishermen at either reser- 
voir will contribute such organisms to 
the water may be remote, fishermen as 
a class are no more likely to refrain 
from responding to calls of nature 
than are the rest of us, just because 
they are on the shores of a water sup- 
ply reservoir. Rules and regulations 
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are useful to a certain extent, but sev- 
eral years experience in New York 
state show that, by and large, the bene- 
fit of regulatory dicta is distinctly 
illusory. 

Massachusetts, as is true of most 
areas in New England, has many water 
courses and ponds which are not used 
for water supply purposes and which 
are readily accessible for recreational 
use as well as for fishing. Further- 
more, the many miles of ocean shore 
and the ocean itself constitute ample 
opportunity for water recreation. 
There is a trait in human nature, pos- 
sibly inherited from Adam and Eve, 
which impels the best of us to rebel at 
any prohibition whatsoever. For years 
fishermen have rebelled against rules 
preventing fishing in water supply 
ponds and reservoirs, and, irrespective 
of the many other opportunities for 
fishing in unrestricted waters, have 
sought the use of sources reserved for 
water supply. 

The Quabbin Reservoir is a beauti- 
ful body of water. The shores would 
provide ideal sites for summer camps 
and cottages. To admit one group of 
citizens to the use of the shores and 
waters is discrimination with respect 
to others who might like to camp 
around the reservoir and boat upon its 
waters. Such an argument might be 
advanced by Boy Scout and Girl Scout 
groups. It has already been proposed 
that a state prison colony be located on 
the Quabbin drainage area. 

Perhaps the most disturbing aspect 
of the Massachusetts policy in this 
matter is that it provides the advocates 
of the recreational use of other and 
smaller reservoirs with an argument 
somewhat difficult to combat. There 
are too many sanitary hazards which 
are difficult to guard against, without 
adding those which, although they may 
be remote, can be prevented. 
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DISCUSSION——-APPENDIX 


APPENDIX 


_ Metropolitan District Commission Rules and Regulations Relative to 
or the Use of Lands and Waters at Quabbin Reservoir 
for Fishing Purposes 


1. All acts that pollute the water sup- 
ply or injure the property of the com- 
monwealth are prohibited. No human 
excrement shall be deposited or dis- 
charged upon or into the ground at any 
place from which such excrement may 
flow or be washed or carried into the 
Quabbin Reservoir, or any stream, ditch 
or water course tributary thereto. Per- 
sons fishing from boats must use the sani- 
tary facilities provided at mooring areas. 

2. No person shall tamper with or 
damage any gate, barrier or lock, or de- 
face or defile any signs, trees or other 
property of the commonwealth. 

3. No person shall bathe or wade in 
Quabbin Reservoir and no person shall 
skate on or fish through the ice or from 
the shores of any part of said reservoir 
or of the streams tributary thereto, ex- 
cept as permitted by Chapter 421 of the 
Acts of 1946, as amended by Chapter 300 
of the Acts of 1947. 

4. Building fires, picnicking, smoking 
on the lands of the commission, hunting, 
shooting and trapping are prohibited. 
Fishermen will be allowed to carry 
lunches and smoke while in boats on the 
reservoir. No person shall carry on his 
person or transport in any vehicle fire- 
arms of any nature on the lands or waters 
of the commission. 

5. No person shall drink or have in 
his possession alcoholic beverages while 
on the lands or waters of the commission. 

6. All tin cans, bottles, excess bait, 
rubbish and refuse of any nature, inci- 
dental to the enjoyment of the privilege 
of fishing in Quabbin Reservoir, shall be 
deposited in rubbish cans or other recep- 
tacles which may be provided for this 
purpose, or said materials shall be re- 
moved from the lands of the commission. 
No refuse of any nature shall be thrown 
into the reservoir. No fish shall be 
cleaned on the property of the commission. 


7. Persons sixteen years of age or over 
who possess state fishing or sporting 
licenses will be allowed to fish from 
boats in designated areas, under special 
permits issued by the commission. A 
fee of 50 cents per day will be charged 
each person permitted to fish from boats 
on Quabbin Reservoir who uses his own 
equipment. 

8. Persons permitted to fish from boats 
shall, at all times, be responsible for the 
sanitary condition of the boat. Persons 
under sixteen years of age may not boat 
upon the designated portions of the reser- 
voir unless accompanied by a licensed 
adult. 

9. Only substantial rowboats of a mini- 
mum length of 12 ft and of a type con- 
sidered safe by the commission repre- 
sentative in charge shall be used. No 
sailboats or inboard-motor boats, canoes, 
collapsible boats or other similar craft 
will be permitted in the waters desig- 
nated. Outboard motors shall have a 
rating of not more than 10 hp. Boats 
less than 14 ft 6 in. in length will be 
limited to three occupants, and boats of 
that length and in excess thereof may be 
licensed to carry four ‘occupants. No 
boat shall carry in excess of four occu- 
pants. All boats must carry an approved 
life preserver for each occupant. All 
boats using outboard motors must be 
equipped with an approved fire extin- 
guisher and a set of oars and oar locks in 
first-class condition. 

10. No person shall operate a motor 
propelled boat at a speed other than rea- 
sonable and proper, or in such a manner 
as to annoy or endanger the occupants of 
other boats. 

11. Boats shall not be placed in the 
water, except at designated mooring 
areas and not until the fishing season is 
officially opened or when the ice leaves 
the reservoir—whichever is the later. All 
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privately owned boats, motors and other 
equipment must be removed from the 
property of the commission each day until 
further notice. 

12. Boats shall not leave the mooring 
areas before 6 AM and must return at a 
time posted at each mooring area. The 
beaching of boats at any point, except at 
the designated mooring areas, is strictly 
prohibited, except in cases of extreme 
emergency. 

13. No boating will be allowed on the 
reservoir, outside of the limits of desig- 
nated fishing areas, as shown on a plan 
of the Metropolitan District Commission 
dated Apr. 24, 1952. 

14. No person shall refuse or neglect 
to obey any reasonable request made or 
order given by officers or employees of 
the Metropolitan District Commission or 
the Department of Conservation whose 
duty it is to enforce these rules and regu- 
lations or the state fish and game laws. 

15. Specific information regarding the 
fishing areas may be obtained by apply- 
ing in person or by mail to the Supt., 
Quabbin Section of the Water Division 
of the Metropolitan District Commission 


at the Administration Building, Belcher- 
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town, or at the office of the Water Divi- 
sion at 20 Somerset Street, Boston, Mass., 
between the hours of 9 am and 5 pm, 
Monday through Friday, excepting 
holidays. 

16. Any violation of these rules and 
regulations by a permittee or by a minor 
accompanying the permittee will be 
deemed sufficient cause for the immediate 
revocation of the permit. 

Any person violating any of the above 
rules and regulations shall be punished 
by a fine of not more than 500 dollars or 
by imprisonment not exceeding one year 
in the house of correction, or both, in 
accordance with the provisions of Chap- 
ter 300 of the Acts of 1947. The Metro- 
politan District Commission and its em- 
ployees are not responsible for any dam- 
age to or loss of property sustained by 
a permittee, or for any injury or loss of 
life which may be incurred in connection 
with the exercise of boating permits is- 
sued by the commission. 

The above rules and regulations rela- 
tive to the use of lands and waters at 
Quabbin Reservoir for fishing purposes 
were adopted by the Metropolitan Dis- 
trict Commission on Feb. 19, 1953. 
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Engineer's Responsibility to His Client 


O. B. Curtis Sr. 


A paper presented Oct. 31, 1955, at the Alabama-Mississippi Section 
Meeting, Biloxi, Miss., by O. B. Curtis, Sr., Secy., and member, Mis- 


sissippi State Board of Registration for Professional Engrs., Jackson, 


Miss. 
A’ engineer’s responsibility to his 
client amounts to a summary of 
engineers’ codes of ethics—less, per- 
haps, portions which deal with behav- 
ior between engineers, plus certain 
good business practices applicable to 
any business. There is nearly com- 
plete congruence between an engineer’s 
responsibility to a client, and his re- 
sponsibility to himself. This discussion 
will be in terms of an engineer with 
an average job in a modest organiza- 
tion rather than in terms of the larger 
organizations and their “super-jobs.” 


First Responsibility 


It is appropriate to consider those 
responsibilities which are frequently 
abridged or left unfulfilled, or those 
which are of such importance that they 
can not be neglected. An engineer’s 
first responsibility begins immediately. 
He should accept only that assignment 
on which he is quite certain he can 
deliver an economical, sound, modern, 
job. He should accept only that as- 
signment for which he is qualified by 
experience or training to deliver a 
comprehensive analysis of all parts, in- 
cluding a reasonably accurate prelimi- 
nary estimate of cost, where a report 
or study is involved. 

An engineer may find it expedient 
to employ one or more consultants or 


specialists to perfect certain phases of 
the work. Such perfecting usually 
consists of the design or inclusion of 
up-to-date machines, processes or ma- 
terials, the detailing of special or com- 
plicated parts, the writing of specifica- 
tions to conform with unfamiliar codes, 
or the designing of an important unit 
by one who has specialized in that type 
of work—for example, the design of 
treatment plants or pumping stations 
in city sewage systems, the design of 
swimming pools or drives and parking 
areas which are part of a larger 
improvement. 

An engineer should freely admit his 
limitations, even in his chosen field, 
and should not be embarrassed to dis- 
cuss the matter of obtaining consultant 
help. The advancement has been so 
great in all phases of engineering that 
a man may well be proud if he has 
learned thoroughly the best and most 
acceptable methods in one area. Each 
person’s own experiences if of great 
depth must necessarily be narrow, and 
if very broad must necessarily be with- 
out much depth. An engineer’s quali- 
fications are comparable to the founda- 
tion of a bridge. In selected areas, his 
experience runs deep, like the piling 
beneath the footings, but superimposed 
on these pilings are the footings which 
have complete coverage of a broader 
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A second major responsibility con- 
cerns tactfulness. If, for example, the 
client is politically prominent, the 
engineer and his employees must con- 
duct themselves in such a manner that 
the client’s prestige and public esteem 
do not suffer. This involves tactful 
dealings with the client’s constituents 
as well as thorough and repeated in- 
structions to all subordinates. Nearly 
all public improvement projects inflict 
damages on property or infringe the 
rights of one or more owners. It mat- 
ters not whether these owners have 
been compensated—they usually re- 
main aggrieved, and are ready to air 
their grievances to the engineer, his 
representatives, or even to the con- 
struction workers. The engineer’s in- 
structions to his representatives should 
include directions to the contractor’s 
supervisory personnel regarding the 
conduct of his employees. 

In the event the owner holds a non- 
political position, equal and similar 
care should be exercised to see that 
he receives no damage either from the 
public or from his own clients or cus- 
tomers. This matter is so important 
to so many construction projects that 
it deserves continuous checking for 
results. 


Tactfulness 


Legal Protection of Client 


Another important responsibility of 
an engineer to his ciient lies in the area 


of public liability. He should exercise 
his professional judgment to prevent 
the client from making decisions which 
will incur liability. One broad exam- 
ple of such decisions would be reduc- 
tion of the costs to conform with the 
funds available, where the modification 
or limitation would result in future 
injury or damage to property. An 
example of wise counsel by the engi- 


CURTIS SR. 


Jour. AWWA 


neer would be the recommendation 
that damaged property be protected by 
the contractor at the clieni’s expense, 
in order to arrest or minimize the 
damage until restoration can be made. 

Further responsibility lies in the 
legal field. Wording of the general 
requirements and covenants of specifi- 
cations should be approved by compe- 
tent legal talent. This includes the 
processes for awarding and executing 
contracts, those for fixing bonds, the 
scope of work, legal relations, con- 
tractor’s responsibility to the public for 
conditions which control the prosecu- 
tion and progress of the work, addi- 
tions, deletions, and negotiations for 
extra work. ve 


Limits of Authority 


The field of allocation of responsi- 
bilities is also important. Frequently 
an inspector (whose principal qualifi- 
cations include longevity) will consult 
with a contractor’s superintendent 
whose qualifications also derive from 
experience on similar jobs, and they 
will agree to waive an apparently 
minor work procedure called for by 
the specifications. They will reason 
that it costs more than it is worth, and 
that they have successfully completed 
many good jobs without using this 
procedure. The item eliminated may 
be a work procedure approved and 
adopted by an organization which is 
national in scope, such as the AWWA 
or the American Road Builders Asso- 
ciation, and, hence, a procedure which 
has been found, after multiple trials, 
to be well worth the added cost. 
Broad examples would be changes in 
methods of calking pipe joints and in 
the preparation of trench beds. Oth- 
ers involve additional base watering, 
denser base compaction, longer rolling, 
and so on. 
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One case where a resident inspector 
reduced the thickness of a gravel base 
from 14 in. to 6 in. in contravention 
of the specifications, was detected 
through pavement failure, and the cost 
of restoration exceeded the entire engi- 
neering cost. An engineer should de- 
fine both to his niem and to the con- 
tractor the limits of authority of his 
subordinates, and these definitions of 
authority should be recorded. 

More applicable to the larger firms 
and to larger jobs is the question of 
top-level conferences. In general, the 
client hesitates to call the engineer 
back to a succeeding conference shortly 
after the conclusion of a previous one, 
and, too often, the top-level engineers 
of a large firm do not make themselves 
easily available for needed conferences, 
even though they retain responsibility 
for final decisions. 

Although a separate fee is appropri- 
ate for cases of litigation, too many 
engineers do not make themselves 
available or fail to provide the many 
facts usually required in a lawsuit. 

Another responsibility lies in the 
field of job records. An accurate rec- 
ord of the progress of a job is a 
“must.” This includes date of start- 
ing, dates of moving and removing 
units of equipment, contractor’s forces 
employed each day, type of work 
progress, its location, and the nature 
of engineering services, plus notes on 
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visitors, 


offici ial 


weather conditions, 


delays, potential delays, and similar 
matters. In disputes, lawsuits, and 
other difficulties, thé job record as- — 
sumes an importance far above its 7 


usual one. 

An engineer should devote his time _ 
and energy, and that of his subordi- __ 
nates, to seeing that the client receives - 
full value for his money, consistent 


. . . . 
with the limitations of the contract. 
This responsibility includes the fur- 
nishing of sufficient competent sub- | 


ordinates to assure compliance with 
the specifications. 

It is the engineer’s responsibility, 
too, to see that neither he nor any em- 
ployee is interested financially in any 
company, corporation, or enterprise 
within his jurisdiction on the project 
involved, and that none of his employ- 
ees receives gratuities, employment, or 
compensation of any description in ex- 
change for directed purchases, biased 
decisions, or alteration of the plans or 
specifications. It is appropriate for a 
contractor or a manufacturer to reward 
an engineer or his subordinates for de- 
veloping a new use for a product, a 
new procedure for a machine, or even 
new techniques in methods. Such re- 
wards, however, should be made with 
the full knowledge and consent of the 
client. 


Honesty 
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oe Economic Importance of Contracts in 
Water Works Construction 


Robert M. Dixon 


A paper presented on Oct. 18, 1955, at the Southwest Section Meeting, 


Water Engrs., Austin, Tex. 


San Antonio, Tex., by Robert M. Dixon, Chairman, State Board of 


EW concerns of water works of- 

ficials exceed in importance that 
of keeping costs as low as possible. 
Water supply development is primarily 
an engineering function and should be 
handled only by engineers who have 
broad experience, professional profi- 
ciency and sound judgment. Good 
engineering can often mean a differ- 
ence of 10-25 per cent or more in 
construction costs. Money is short in 
all budgets today, and one is compelled 
to promote economies wherever pos- 
sible. Attention to some of the fol- 
lowing can help accomplish this goal. 


Equitable Contracts 


1. Provide contract documents which 
are equitable to both the owner and 
the contractor. It is quite common 
that overprotection of the owner in 
the contract form can cost money 
which need not be spent. The con- 
tractor must protect himself against 
unforeseen conditions. He must gam- 
ble against these conditions, and it is 
the community that should carry the 
major portion of this risk. 

2. Avoid, as far as possible, the use 
of phrases in the contract document 
such as “to the satisfaction of the engi- 
neer,” “by order of the engineer,” or 
“by direction of the engineer.” Per- 
suade the engineer to give the con- 


tractor the choice of methods of con- 
struction, provided results meet the 
needs of the job, produce the produc- 
tion that is desired, and function in 
accordance with the designing purpose. 
Contractors must be alert to select the 
latest methods of construction, because 
they are in a competitive market, and 
new methods of handling materials are 
their stock in trade. In order to avoid 
these faults and make a profit on the 
job, some contract documents specify 
the procedures that are to be used. 
This puts a damper on the contractor’s 
ingenuity, and may be a deterrent to 
progress which, in turn, will raise 
costs. 

3. Avoid writing specifications that 
require special equipment and mate- 
rials which are not of standard manu- 
facture, unless nothing but the special 
equipment or materials will produce 
the results desired. Tricky designs 
and nonstandard materials and equip- 
ment which are not supported by an 
adequate experience record are risky 
to the owner and to the contractor as 
well. Closed specifications should be 
discouraged, and careful attention 
should be given to accepting process 
layouts which cannot be checked by 
the engineer against his own past ex- 
perience. Contractors are not in a 
position to know what processes are 
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or are not patented, and they are rarely 
in a position to determine this in the 
short time made available for bidding. 
The owner should retain the responsi- 
bility for determining patented proc- 
esses and the consequent fees to be 
paid. 

4. Encourage close cooperation be- 
tween engineers and contractors dur- 
ing the design period, because con- 
tractors can often supply ideas that 
will permit more economical construc- 
tion, together with a high-quality job. 

5. Use competitive bidding and 
avoid the waste and inefficiency that 
can result from day labor methods. 
Where jobs are publicly advertised for 
a sufficient length of time, the public 
benefits through having given the vari- 
vus contractors an opportunity to bid 
the job and to base their bids upon 
the most modern methods and proce- 
dures, making use of the latest equip- 
ment available to the bidders and uti- 
lizing crews which are skilled in this 
type of work. Where recognized ac- 
counting methods are used on con- 
struction jobs done by day labor, it has 
been almost uniformly proven that 
work done by the contract method is 
cheaper than work done by the owner 
with his own forces. There are sev- 
eral reasons for this: 

a. The contractor has to come 
within his bid price to break even or 
to make a profit. 

b. The incentive to do this is evi- 
dent and is lacking when the cost is 
not determined before the start of the 
work. 

c. The owner is protected against 
additional cost when the job is bid 
and awarded on a competitive bidding 
basis because the contractor is bonded, 
and if he is unable to finish the job, 
the bonding company is obligated to do 
so. The community, water district, or 
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other owners thus need not gamble 
on the final job cost. 

6. Avoid the practice of buying ma- 
terials and equipment direct rather 
than letting the contractor purchase 
them on the job. Much has been said © 
about buying direct and saving the 
contractor’s profit but this position 
should be analyzed very carefully to 
determine whether the job might not 
cost more if this procedure is followed. — 
It takes highly skilled “know how,” 
organizing ability, and a desire to push — 
the job through to completion in a 
reasonable time to keep waste and in- 
efficiency low. Many pitfalls await the 
inexperienced owner if he listens to 
the salesman’s admonition: “Buy it di- 
rect and save the contractor’s profit.” 
Where materials and equipment are 
bought direct, it prevents the con-— 
tractor from scheduling his construc- 
tion as well as he could with direct : 
control over the sources of the mate- F 
rial and equipment. If he is denied _ 4 


this control, he may find it necessary — 
to increase his overhead. Where it is _ 
necessary to order pumps and have 
them on the job within a given length 
of time, or where other special equip- 
ment that requires extra time to pro- 
cure is involved, the “buy it direct” 
argument may have some substance, . 
but these should be determined in each | 


instance and held to the minimum if a! 
possible. 


Another reason that makes it evi- 
dent that communities cannot buy the 
material and equipment as cheaply as 
contractors is that direct purchasing 
must be done on public quotations, 
and, therefore, the price is set for com- 
petition on those particular items. If 
they are bought by the contractors, the 
prices are not made public and all 
competitive forces can be brought into 


play. 
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Many municipalities and their engi- 
neers argue that they cannot get the 
best material and equipment if a con- 
tractor buys it for the job. This 
statement, when analyzed, does not 
carry much force, because the engineer 
can establish that any materials and 
equipment furnished on the job shall 
be purchased only after his approval. 
Contractors will necessarily buy as 
cheaply as the engineer or general 
specifications permit. It is the respon- 
sibility of the engineers to see that the 
kind of material and equipment is 
clearly specified so that the contractor 
is not deluded into thinking he can buy 
cheaply, only to have the engineer deny 
him this privilege by requiring higher 
grade material or equipment than was 
specified. 

7. Provide for arbitration in the 
construction contract and exclude 
statements that the engineer’s decision 
is final. It has been the experience of 
the construction industry that this 
produces unfair settlements with no 
appeal to the courts, and consequent 
dissatisfaction. 

8. Make complete studies of the 
construction requirements and provide 
enough money in the bond issue to 
cover them all. When adequate funds 
are not available to do the desired job, 
unpleasantness and inferior production 
often result. It is not the engineer’s 
estimate, but the bidder’s analysis of 
the job and the bid that he submits 
that control the final cost. Good engi- 
neers will not make estimates which 
are below current construction costs, 
nor will responsible contractors sub- 
mit bids predicated upon an engineer- 
ing estimate rather than their own 
take-off from the plans and from ex- 
amination of the site. 
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9. The construction industry as a 
whole is interested in seeing that the 
taxpayer gets his money’s worth, but 
there should be safeguards against the 
irresponsible bidder. Awarding au- 
thorities should be willing to refuse to 
award to the low bid unless the bidder 
is responsible. Awarding authorities 
should also carefully check the bonding 
company’s solvency, and determine for 
themselves that they are fully pro- 
tected by such bond. The US Treas- 
ury Department furnishes a list of ac- 
credited bonding and surety companies 
and gives the capacity for which each 
is recognized in terms of federal con- 
struction. This is usually a safe list 
to follow. 


Conclusion 


In the final analysis, the awarding 
body can expect to get no more for its 
money than it is due in an open and 
competitive market. It should not ex- 
pect a bargain through competitive 
bidding and certainly cannot antici- 
pate a bargain by doing the work it- 
self. When construction ts taken out 
of the hands of those who have the 
trained crews, the applicable equip- 
ment and the technical “know how,” 
a poor job at a high price must be 
expected. 

There is no sure way to save every 
possible dollar of construction costs, 
but if sound business methods are fol- 
lowed, if the engineering is done by 
capable, responsible and experienced 
engineers, and if bids are awarded to 
responsible contractors after an ade- 
quate time has been allowed for bid- 
ding, then the public can be assured 
that it is being provided as many safe- 
guards as possible in the expenditure 
of its tax money. 


—- 
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EGARDLESS of the size of a 

water distribution system, and in 
spite of the complete absence of con- 
sumer concern as to the constant lack 
of personnel in most utilities, uninter- 
rupted service is mandatory during 
these days of increased manufacturing, 
air conditioning, lawn-sprinkling sys- 
tems, multiple-bath residences, and 
other uses. The consumer has little 
sympathy for the water works that, for 
some reason, fails to provide uninter- 
rupted service, even when notification 
is possible. Continued routine inspec- 
tion of a water works’ facilities and 
preventive and corrective maintenance 
programs are, therefore, major respon- 
sibilities of water works administra- 
tion. These are not jobs that can be 
put off until other jobs are completed 
or men are available; they must be 
done continuously, with routine inspec- 
tion scheduled and carried out at its 
proper time, to the exclusion of all 
other work, with the exception of 
emergencies. 

Because this article is concerned 
only with valves and hydrants, other 
facilities will be referred to only in 
passing. Within the distribution sys- 
tem, maintenance problems are, per- 
haps, most acute in valves and hy- 
drants, but trouble can be anticipated if 
a good inspection program is adopted. 


Maintenance and Inspection Methods 
for Valves and Hydrants 


R. L. Lawrence 


A paper presented on Oct. 18, 1955, at the Southwest Section Meeting, 
San Antonio, Tex., by R. L. Lawrence, Supt., Water Dept., Alex- : 
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Recording System 

Only a very poor inspection pro- 
gram can exist without records, and 
poor records are worse than none at 
all. Therefore, for a water works ini- 
tiating an inspection program, it is well 
that records be prepared for every 
valve and hydrant in the system. 
Where locations and measurements are 
unknown, this initial preparation of 
records can be coordinated with the 
preliminary inspection program. Later, 
when records are definite, more com- 
prehensive maintenance and inspection 
can be arranged. 

There have been a number of recom- 
mended systems for the establishing of 
records. Alexandria, La., has adopted 
a modification of the record cards 
suggested in the Association’s standard 
on this subject (7). 

The valve and hydrant record cards, 
shown in Fig. 1 and 2, are 5 X 8 in. 
On each card are blanks for all perti- 
nent information for any particular 
valve or hydrant. The first and most 
important entry is the location of the 
item; the rest of the card is self- 
explanatory. It is emphasized that the 
degree of success of future inspection 
trips depends upon the degree of accu- 
racy with which foremen post the in- 
formation required on the card. On 


aie’. <tudarra i 
— 
4 
i 
| 
a 
= 


a R. L. LAWRENCE Jour. AW WA 


VALVE RECORD 


Fr or Pror. Line oF 


Prop. Line or 


OPENS. TURNS TO i. DEPTH TO NUT 


(SKETCH ON BACK NECESSARY) 


MAINTENANCE AND INSPECTION RECORD 


WORK DONE te Oo. K. Sv | OATE WORK DONE 


Fig. 1. Record Card for Valve Maintenance 


HYDRANT RECORD 


VALVE OPENING - MVYORANT OPENS. 

BRANCH SIZE LENGTH < with 

BRANCH VALVE-—MAKE LOCATED OF HYDRANT 


STATIC PRESS--NORMAL RESIO. PRESS class 


REMARKS. 


MAINTENANCE AND INSPECTION RECORD 


WORK DONE | Ov | | WORK DONE 
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the reverse side of the cards, outlined 
squares represent city blocks and street 
intersections, for use if sketches need 
to be made. 

When measurements are taken for 
filling in the record cards, they must 
be made from property lines or street 
center lines, rather than from power 
line poles or ditch banks. After cards 
are prepared for existing installations, 
it is a simple matter to file a card for 
each new installation by instructing the 
foreman of the job to prepare a field 
card which will later be presented at 
the office for typing and filing. 

Valves can be numbered according 
to intersection numbers such as I-20-2, 
the “I” indicating intersection, “20,” 
the intersection number, and “2” the 
valve number. With valves located 
between intersections, the listing may 
be 1-20-4-I-21. Hydrants can be num- 
bered by assigning odd numbers, leav- 
ing the even numbers for future in- 
stallations in the same area. Thus, 
the sequence of the numbers is not 


destroyed. 


When a valve or hydrant inspection 
program is to be performed, it is im- 
portant to determine the most favor- 
able season; this is particularly true 
when inspecting hydrants. Where 
possible, a fall inspection is best be- 
cause the period of greatest activity 
for the water works is past, and the 
neglect of hydrants and valves during 
that time will mean that a number of 
items need attention. 

This is also a period when many 
water works systems experience a de- 
cline in consumption and the necessary 
flushing during inspection is not apt 
to be a hardship on an already low 
supply. In freezing climates, the ap- 
proaching winter demands that certain 
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precautions be taken. The fall is 
therefore a logical time. 

On the other hand, there are those 
who would favor a spring inspection 
because of the cracked barrels result- 
ing from severe frosts. It is a matter 
of climatic conditions and the experi- 
ence of the management which season 
he selects for the program. 

There is no particular seasonal ad- 
vantage for valve inspections, except 
that frozen ground occurring in the 
dead of winter makes access to the 
valves difficult. 

Experience has indicated that valve 
inspection and hydrant inspection can 
go hand in hand and, although this 
may slow the program temporarily, 
time will actually be saved in record 
filing and maintenance work. 


Assigning Work 


Routing a proposed program will 
entail some study of the layout of a city 
or town. The use of a grid system is 
helpful. At Alexandria, a comprehen- 
sive master map represents the entire 
distribution system; eventually there 
will be a 36-in. by 24-in. numbered 
sectional plat for each grid section on 
this comprehensive map. <A crew is 
assigned to each grid, and the foreman 
is issued file cards showing the valves 
and hydrants located within that grid. 

It is sometimes difficult to find a 
crew available to devote the necessary 
time to this program, especially when 
it is to be done in a rapidly expanding 
system and one in which personnel are 
already at a premium. Here again, it 
is felt that the fall period helps alle- 
viate the problem because extensions 
and jobbing taper off, making avail- 
able crews which would otherwise be 
occupied with other jobs. Also, as 
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importance with any other work even 
if it is necessary to postpone that other 
work in order to accomplish the in- 
spection at the time required. 

It is important that only those crews 
(and preferably construction crews) 
that are entirely familiar with the dis- 
tribution system be assigned mainte- 
nance work. Such a crew is equipped 
for emergencies which may arise dur- 
ing various phases of maintenance. If 
it is necessary to use a light crew, such 
as one ordinarily occupied with job- 
bing work, it is expedient to have 
major repairs handled by the heavy 
construction gangs. 

Once a crew has been chosen for the 
work, has been instructed in the plan 
of operation, and has been equipped 
with necessary card, plats, and other 
items, it will be required to ferret out 
the signs of trouble and take care of 
necessary maintenance as _ classified 


below. 


Valves 


The use of dissimilar metals i in water 
works components has resulted in one 
of the most serious distribution prob- 
lems—that is, corrosion. The practice 
has been somewhat curtailed, but it 
still exists and much research must be 
done before the problem is totally over- 
come, although there is some doubt of 
its ever being completely eliminated. 

As is commonly known, this type of 
corrosion is caused by an electrolytic 
current established between metals of 
different properties suspended in a 
solution—in this case, the solution is 
water. Such a current causes an ex- 
change of ions between metals, which 
builds a deposit on one or the other. 

The rate of deposit or effect, of 
course, depends upon the chemical con- 
tent of the particular water, but some 
action is necessarily always present, 
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and, over a period of years, will begin 
to take its toll on the moving parts of 
valves and hydrants, particularly so 
when these moving parts have not been 
disturbed for some time. It is, there- 
fore, one of the prime purposes of the 
inspection program to move these parts 
and to maintain the clearance neces- 
sary for ease of operation. 

It is sometimes effective to obtain a 
washing effect on valve gates by clos- 
ing a downstream valve and opening 
an adjacent hydrant, thereby allowing 
water to rush past the opening gate 
and the seat. This method of washing 
can also be advantageous in clearing 
hydrant valves. 

In operating valves, the number of 
turns should be noted and compared 
with the record to determine if com- 
plete operation is available. At the 
same time, stuffing box leaks will be 
apparent and, although a leak during 
operation does not necessarily present 
a serious problem, a continuation of 
the leak after operation indicates crys- 
tallized or worn packing, or the pres- 
ence of corrosion particles in the space 
around the stem and the stuffing box. 

It is important to note here that 
many of the valve manufacturers now 
produce a valve which utilizes the 
O-ring stuffing-box assembly. While 
this cannot be considered an answer to 
all problems, it does appear to have 
advantages over the conventional 
stuffing box. 

Bent stems can also be detected and, 
with careful operation it can be checked 
to determine if the bend is too great to 
leave the stem in service or if the stem 
is capable of passing a complete cycle. 
Under no circumstances should a valve 
be operated with sufficient force to 
twist the stem. Where such force is 
apparently needed, it is obvious that 
the gate is frozen or that some other 
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malfunction is present and that a cor- 
rection must be made. 

There are a number of mechanical 
devices for the opening of valves, which 
not only will relieve personnel of the 
tremendous strain of hand-opening, 
but, by virtue of a torque limiter incor- 
porated in the mechanism, will prevent 
undue twisting of the stem. Such de- 
vices are highly recommended, particu- 
larly for use in a program of the type 
described here. 

Left-handed valves in a generally 
right-handed system are not only dis- 
astrous in emergencies, but can be 
continual sources of trouble, especially 
when their existence is unknown by 
personnel. The safest method of deal- 
ing with these misfits is to get rid of 
them immediately. If it is impossible 
to remove such a valve, the only alter- 
native is to mark it plainly for opera- 
tors. This can be done by painting the 
underside of the box cover on mainline 
valves a distinctive color. Vaulted 
valves of such character may be painted 
on the operating nut or gate housing. 
Otherwise undiscovered _ left-handed 
valves may show themselves by dis- 
playing the same symptoms caused 
by deadends: recurring dirty water, 
lowered flows, and loss of head. 

An inspection program such as the 
following will sometimes disclose the 
presence of a left-handed valve: Flow- 
tests on hydrants may indicate a con- 
siderable loss of head or flow in what 
should normally be a high-flow sec- 
tion. If a check then shows all known 
valves to be open, there is a possibility 
that one of those valves is left-handed. 
If none of the known valves is left- 
handed, it would be wise to start dig- 
ing for valves long since buried and 
forgotten. 

The digging, of course, should not 
be haphazard. A systematic closing 
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and opening of various valves will 
probably narrow the location to within 
a few yards. 

Once a left-handed valve is found, 
it should be removed and destroyed so 
that it will not be sold to another sys- 
tem by mistake or put back into the 
original system by an unsuspecting 
foreman. What is monetarily lost by 
a destroyed left-handed valve, is more 
than gained by savings in salaries and 
property protection. 

Some of the greatest problems for 
water works personnel seem to arise 
from street improvement programs, 
drainage programs, and street mainte- 
nance. While there is no contention 
that such work must not go on, the 
author believes that there is too little 
cooperation between municipal depart- 
ments and contractors. Valve boxes, 
hydrants, hydrant valves, and hydrant 
laterals seem, in the minds of these 
agencies, objects for annihilation. On 
the other hand, it is felt that if the 
water works personnel were to take 
more time to make the problem known 
to the contractor and other depart- 
ments—in other words, if they were 


to practice a little education—this 
problem would be reduced to a 
minimum. 


At Alexandria, a cooperative plan 
has been developed by which the engi- 
neering department passes on to the 
water department copies of proposed 
paving plans, with letters of transmit- 
tal, in ample time for crews to be 
scheduled for “checking out” the par- 
ticular job. This plan not only pre- 
vents costly damage but results in 
keeping relations and tempers on an 
even keel. 

Such “checking out” consists of ad- 
justing mains, services, valves, and 
hydrants to proposed grades and, at 
the same time, replacing worn 
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inadequate components and adding 
necessary preliminary work for future 
expansion. During the time that the 
paving work is in progress, in the 
event that there is any uncertainty on 
the part of the contractor regarding 
installations, the assigned foreman 
maintains surveillance of that job. 

It is also the policy at Alexandria to 
have the foreman, by means of his 
daily check slips, report any irrespon- 
sible damage by the contractor, the 
subsequent repair of which is then 
billed to the contractor and submitted 
prior to the time of final approval of 
the paving contract. Such action has 
considerably cut the expense of dam- 
age. Routine street maintenance appa- 
ratus, specifically the “scythe” of the 
road scraper, is very destructive to 
valves and _ hydrants, particularly 
where the road bed has been dressed 
to the top of a main which was never 
buried deeply enough. This is a prob- 
lem which is not easily handled and 
about all that can be said of it is that 
an effort should be made to educate 
the street department crews against 
avoidable damage and to take what- 
ever other preventive and corrective 
measures possible. 

Where mains are known to be close 
to the road surface, or where hydrants 
are known to be vulnerable, it will be- 
hoove the manager of a water works 
to see that such conditions are 
remedied. 


Hydrants 


Fire hydrants, if properly main- 
tained and given occasional inspections, 
need give little trouble to a water 
works. They can be equally as can- 
tankerous as valves, however, and cer- 
tainly more hazardous if allowed to go 
unattended. 
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Many people are given to thinking 
that because a fire hydrant is used 
infrequently, it will remain flawless 
and always ready to serve. This is 
false, of course, and any operator who 
justifies his poor hydrant maintenance 
and inspection program on this basis 
is fooling no one but himself. Obvi- 
ously, moving parts need to be moved 
in order to keep them in good shape. 
Corrosion of such moving parts has 
already been discussed and what is 
true of valves is equally true of hy- 
drants. A buildup of corrosive parti- 
cles on the operating mechanisms can 
seriously hamper operation of the 
valve stem, and such hydrants are 
much worse than none at all. 

During an inspection of hydrants, 
visual evidence of leaks at the hose 
and steamer nozzle will immediately 
indicate that something is wrong. If 
it is then determined that the valve is 
closed tightly, there is possibly a dam- 
aged seat or valve or something lodged 
between the seat and valve leather. If 
it is the latter it can be corrected, dam- 
aged leather excluded by completely 
opening the hydrant, with the addi- 
tional aid of a wash effect as described 
previously. A damaged valve, how- 
ever, necessitates the pulling of the 
hydrant and replacement of the dam- 
aged part. 

In such cases it is well to have a 
new or reconditioned hydrant available 
for replacement so that the location 
will not be left unprotected. The 
pulled hydrant should be returned to 
the shop and repaired as soon as pos- 
sible, as it is unknown when that very 
hydrant will be needed again. 

When repairing the hydrant, all 
worn parts should be replaced imme- 
diately ignoring the possibility that a 
little more service can be got from 
them. Replacement cost is not pro- 
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hibitive, and will save many times the 
cost of another pulling within a short 
time. 

Points to check are the stuffing-box 
packing, valve, valve seat, barrel (for 
cracks) opening of the drain port, 
elbow threads, geared opening mecha- 
nism, and gaskets—the methods used 
depending upon the make of the 
hydrant. 

In the field, loose nozzles must be 
checked. They may need releading 
or caulking. A worn pentagon nut 
on a valve stem, or nozzle caps must 
always be replaced. On that point it 
should be considered a cardinal offense 
for any water works employee to use 
a pipe wrench or any other wrench 
to open a hydrant unless that wrench 
is specifically made for the job. Even 
the adjustable type of hydrant wrench 
used by many cities should be avoided, 
because such wrenches go out of ad- 
justment before use and cause slipping 
and resultant rounding of the corners 
of the nut. At Alexandria, a wrench 
with a pentagon socket has been made 
to order to fit all hydrants within the 
city limits and within the Alexandria 
Area Water District; these hydrants 
must and do conform to city specifica- 
tions on all phases of installation. 
Lubrication of the operating nut and 
of nozzle threads must be done on each 
hydrant, and proper entry must be 
made on the hydrant field card. It is 
also a good idea to carry spare nozzle 
caps to replace those removed or 
damaged. 

Frequently, the chain holding the 
cap to the hydrant has a tendency to 
lock on the cap. One can readily see 
the trouble this causes when a fireman 
attempts to spin the cap off; he finds 
himself twisted in a tangle of chain or 
working against a nozzle cap that will 
not move at all. It is therefore advisa- 
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ble to check each chain for free action 
and, if necessary, to spread the cap 
loop to assure it. 

Street-watering crews should be 
educated in the care of hydrants. 
As street flushing is a necessary evil, 
it is sound logic to instruct the crews 
how to open and close the hydrant and 
to request that reports be made of 
any hydrants needing attention. 

Certain hydrants should be desig- 
nated for the flushers’ use, and only 
those should be used. Dead end hy- 
drants are ideal for this purpose and 
they should be used wherever possible. 

Because minor repairs can be made 
in the field, crews should be instructed 
to carry sufficient supplies to make 
them, thus avoiding unnecessary trips 
to the warehouse. Nozzle caps, 
stuffing-box packing, and operating 
nuts can always be used. The loca- 
tion of a hydrant should be noted with 
reference to a curb line, property line, 
telephone poles, buildings, or fences. 
Any obstruction to proper operation 
of the hydrant should be reported, in 
order to correct the situation. 

Occasionally, a fence may be strung 
across a hydrant, the owner allowing 
for the hydraat by cutting the fence 
to its shape. In such a case, it is nec- 
essary to determine who is responsible 
for the property violation, handling 
the entire matter with discretion. 

Hydrants vulnerable to traffic should 
be relocated, preferably during street- 
paving or main lowering. In this way 
it is not an excessive financial burden. 
Those hydrants that are particularly 
vulnerable, however, or those with a 
long record of “hits” must be moved 
on an emergency basis. During the 
relocating process it is a good idea to 
replace 4-in. hydrants with those hav- 
ing 54-in. valve openings. The fire 
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underwriter’s board will eventually 
recommend this replacement anyway. 

Stopped drain ports can cause a 
great deal of trouble, especially in 
freezing climates where water which 
cannot drain from the barrel may freeze 
and cause a crack above the frost line. 
Use of gravel bed beneath and around 
the drain po:ts will aid in preventing 
stopped ports. 

Although painting cannot be con- 
veniently made a part of inspection 
programs, it will be well to note hy- 
drants specifically in need of paint. At 
Alexandria, painting is done in the 
spring. Every hydrant is thoroughly 
brushed, cleaned, and given a new coat 
of paint, using yellow for all but the 
bonnet, which is painted red, orange, 
or green, according to the delivered 
capacity. As a part of city specifica- 
tions, the hydrant supplier ships all 
hydrants with an overall coat of - 
low. This serves a double purpose 
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first, the newly installed hydrant is 
easy to see, which is sometimes a prob- 
lem in new developments, and, second, 
the city is left with only the bonnet to 
paint. 


Conclusion 


As a conclusion to this discussion, 
it should be stated that, regardless of 
which phase of a maintenance program 
is being considered, public relations 
must never be overlooked. Not all 
homeowners are pleased with the ap- 
pearance of hydrants in their front 
lawns, even though they are for their 
protection. In addition, therefore, to 
being kept in a good state of repair, 
hydrants should always be erect, cor- 
rectly faced, and clean. 
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Meter Maintenance in St. Louis County 


Frank E. Dolson and E. Oliver Norman 


A paper presented on 


versity City, Mo. 


[ may be said that at present there 

is a trend toward metering in the 
water utility field. Many cities, some 
of them as large as Philadelphia, are 
currently engaged in extending their 
metering or are planning to do so in the 
very near future. Others, for a multi- 
tude of reasons which are not always 
valid, do not have plans to install me- 
ters but would like to do so. There are 
few cities, if any, which are deliber- 
ately embarking on a program of meter 
removals. 

When a trend is in progress, there 
are usually substantial reasons behind 
it. In the case of meters, the reason 
for the trend is obvious to those re- 
sponsible—meters provide revenue. 
They prevent unnecessary loss of water 
and provide good data that facilitate 
system design. If metering, then, is 
good business, the corollary is that it 
is also good business to purchase me- 
ters for a long-term investment and to 
maintain those meters in the best pos- 
sible condition. 

The importance of metering was rec- 
ognized by operators at an early date. 
Water works literature is full of arti- 
cles describing in great detail all as- 
pects of the metering problem. But 
the end is not in sight, and certainly 
it should not be, considering the new 
developments which are constantly oc- 
curring and the great importance of 
metering to the water works system. 


Apr. 6, 1956, at the Kansas Section Meeting, 
ke Topeka, Kan., by Frank E. Dolson, Supt. of Distribution, and E. 
Oliver Norman, Engr., both of the St. Louis County Water Co., Uni- 


Recurring problems require constant 
consideration. This is a fact in most 
lines of endeavor and certainly is ap- 
plicable to the problem of maintaining 
water meters. 

Utility metering is unique. This 
may seem a strange statement, consid- 
ering that there are so many utilities 
and so many utility meters. The qual- 
ity that makes utility metering unique, 
however, is the number of meters in- 
volved. In utilities, one meter is re- 
quired for each customer; in most 
other businesses many customers are 
generally served by a single measuring 
device, whether it be a liquid meter, 
a scale, or some counting mechanism. 
Each utility customer is provided with 
an individual meter and each utility 
customer expects and has the right to 
demand that the device used for meas- 
uring his service be accurate within 
prescribed limits. This customer right 
makes it mandatory that utilities exer- 
cise care in meter maintenance and 
meter-testing programs. Because of 
the low net sales per customer com- 
pared with other industry metering 
and measuring devices, the economy 
of the matter requires a sturdy and 
reliable water meter which does not 
need frequent maintenance. 


Types of Meters 


Positive-displacement meters are 
generally used for measuring customer 


1429 


» 
4 
> 
q 


> 


1430 

4 
service. The water works operator is 
fortunate in that there is a large selec- 
tion of good meters available at com- 
petitive prices. The Association, by 
its specifications and the manufacturers 
and utilities, by mutual cooperation, 
collaborated to the end that the water 
meter in general is an efficient device, 
rugged in construction, low in initial 
cost, accurate in registration, and eco- 
nomical to maintain. 

The quantity of meters produced 
makes it necessary that mass produc- 
tion manufacturing methods be em- 
ployed. Mass production is a common 
term used for describing a manufac- 
turing process based upon interchange- 
able parts. Components are made to 
tolerances which are close enough 
to allow interchangeability. In some 
cases, tolerances are sorted, with the 
final assembly being made on the basis 
of selective tolerances. Because of the 
close tolerances used, meters, as manu- 
factured, are accurate in low-flow reg- 
istration. Maintenance shop employ- 
ees who are familiar with the method 
of manufacture, and employ proper 
maintenance techniques and _proce- 
dures, can produce repaired meters that 
compare favorably with new meters in 
low-flow accuracy. 

If the meter is sized correctly for 
the service conditions and if it is in- 
stalled properly, a utility having a rea- 
sonable preventive maintenance pro- 
gram should enjoy minimum meter 
maintenance cost with maximum water 
sales. 


Meter Maintenance Program 


A meter maintenance program must 
be routine, not haphazard. To be 
routine and yet be economical, the pro- 
gram must be planned, and each stage 
carefully analyzed. 
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A meter maintenance program must 
include the following: 

1. A policy which allows the pur- 
chase of a good meter suitable for its 
intended use (standardization, while 
not mandatory, is certainly desirable 
from the aspect of cost) 

2. Proper meter shop layout and 
equipment 

3. A routine maintenance system 

4. Standards of repair and testing. 

The principles of maintenance are 
the same for meters of different manu- 
facture, although the details may vary 
because of the different design. The 
maintenance practices which will be 
described are those now being em- 
ployed by the meter shop at the St. 
Louis County Water Company. 

Many of the principles employed at 
St. Louis County are the same as those 
used in other shops of a similar size. 
Some of the details are different and 
there are few innovations. There are 
also some deficiencies, but the shop lay- 
out and equipment have been given 
the consideration they deserve and the 
maintenance program has been laid 
out in such a manner that, procedu- 
rally, it is routine. 

The St. Louis County Water Com- 
pany serves some 125,000 customers, 
including one intermittent and three 
full-time wholesale municipal accounts 
which constitute an additional 13,000 
individual consumers. There are 
121,784 meters in service in the sys- 
tem, with only 36 permanent accounts 
unmetered. The balance of the cur- 
rent customers is made up of homes 
under construction, with temporary 
flat-rate accounts, fire protection serv- 
ice on a rental basis, and similar 
accounts. 

The area served is essentially resi- 
dential although, as industrial sites in 
the city become harder to find, more 
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and more industries are to be found 
within the service area. 

Of the 121,784 meters, 118,266, or 
97 per cent, are of the 8-in. size ; 2,038, 
or 1.5 per cent, are }-in. The re- 
mainder, or 1.5 per cent, are 1-in., 
1}-in., 2-in., 3-in., 4-in., 6-in., and 
8-in. meters. 

Of all the meters owned, 123,500, or 
almost 98.5 per cent, are made by the 
same manufacturer. Such standardi- 
zation is important from the mainte- 
nance point of view because parts in- 

ventory can then be held to a minimum 
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fewer rejects by the test bench. Only 
one type of each item of repair equip- 
ment need be provided, rather than a 
different type for each meter of dif- 
ferent manufacture. Standardization 
facilitates the maximum production at 
the least cost. 


Proper Equipment 

Facilities and equipment play an im- 
portant and necessary part in any 
meter maintenance program. While it 
is possible to maintain meters with 
only a few tools, antiquated equipment, 


Meter Records 
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| Meter Storeroom 
14 ft 5 in.x17 ft Oin 
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Test 
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40 ft 0 in. 


12-Meter Test 
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Registers 


Teardown J Gear Trains 


Buffer 


— ——— 49 ft 7 in. 


Fig. 1. 


and parts storage can be reduced to 
the smallest dimensions. Repair pro- 
cedures best adapted to the kind of 
meter selected can be standardized. 
Even the low-flow accuracy test can 
be standardized, which is not always 
possible when many different makes 
of meters are involved. Personnel 
quickly becomes familiar with the one 
type of meter and are more quick to 
recognize any idiosyncrasy it may 
have. Then too, familiarity enables 
personnel to speed the meter through 
the shop in less time. It results in 


Layout of St. Louis County Meter Shop 


and inadequate quarters, proper main- 
tenance cannot be done economically 
or consistently under such conditions. 

When laying out a meter shop or 
remodeling an existing shop, atttention 
should be given to the flow of material 
through it. In a manufacturing plant, 
much time is spent in designing the 
“flow sheet.” The flow sheet of a 
meter shop is important, too. Meters 
should pass through the shop with the 
least amount of handling, and no “leap- 
frogging” or “back-tracking.” Test- 
ing, disassembly, 
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and final testing should be progressive 
and orderly. 

Work benches should be provided 
and arranged so that the entire func- 
tion to be performed at that station can 
be accomplished without moving away 
from the bench. Each bench should 
be equipped with an electrical outlet 
and compressed air. Necessary tools 
and parts should be no more than an 
arm’s length away. 

The layout shown in Fig. 1 was de- 
signed in 1948. At that time there 
were approximately 70,000 meters in 
the system, with 4,000 new meters 
being installed each year. Exclusive 
of new meter sets, the shop was repair- 
ing and testing about 8,000 meters a 
year. At present there are approxi- 
mately 122,000 meters in service, with 
about 9,000 new sets per year. Ap- 
proximately 11,000 meters are now 
being repaired and tested during a 
l-year period. All of these meters are 
not being disassembled; some are 
merely cleaned, tested, and returned to 
service. 

Meters removed from service are 
received in the shop through the meter 
storeroom and moved directly to the 
test bench. Following testing, they are 
moved on racks to the teardown bench. 
From there the cases and register 
covers are taken to the brushing and 
chemical-cleaning area, and the regis- 
ters, chambers, and gear trains go to 
their appropriate repair bench as la- 
beled. Following cleaning and repair, 
these component parts are brought to- 
gether again at the assembly table, and 
from there are taken on racks to the 
test bench for an “outgoing” test. 
Meters which meet repair standards 
are then geared and sealed, followed 
by storage in the general storeroom 
prior to being returned to service. Re- 
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jects are returned to the repair cycle at 
the assembly table. 


Tools and Equipment 


A meter test bench is fundamental, 
as are calibrated tanks or tanks 
mounted on scales, rate of flow indi- 
cators, test dials, and other meter test 
bench appurtenances. Other equipment 
not associated with the test bench 
should also be provided. 


\ 


Fig. 2. Tote Cart for Meter Shop 


© 


Surface area of the top is 24 in X 34 in., 
and the cart is 38 in. high. 


Sturdy work benches for each opera- 
tion are a necessity, and they should 
be individual, if possible. Tote racks, 
or some other means of stacking and 
transporting the meters, are required. 

The tote rack illustrated in Fig. 2 
and 3 is a versatile piece of equipment 
which has become almost indispensable 
at the St. Louis County meter shop. 
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As shown, the top two shelves or trays 
are suspended by a pivoting arrange- 
ment which allows them to be either 
folded up or removed to allow access 
to the next lower shelf. A simple lock- 
ing device holds each shelf vertical 
when not in use. Each shelf is 
34 x 24 in. and holds eighteen meters. 
By using large 34-in. ball-bearing cas- 
ters, 54 meters can be transported 
readily to any point in the repair 
process. 


Fig. 3. Tote Cart in Operation 


Hand tools, torque wrenches, a 
portable drill, drill press, bench lathe, 
tap and die sets, a rotary brush 
mounted on a flexible shaft, power 
brushes equipped with a dust-collecting 
system, and acid and caustic baths lo- 
cated in a hood properly vented to at- 
mosphere may also be needed, depend- 
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ing upon the shop. Hot water is a 
must when any type of chemical clean- 
ing is done. 

With labor costs being what they are 
and competition for mechanics being 
extreme, tools and equipment of the 
right kind and at the right place are 
essential. Minimum equipment may 
result in greater cost. 


Routine Maintenance 


As has been said, a maintenance pro- 
gram must be routine to be effective. 
There must be a procedure or plan to 
follow. This involves paper work and 
record keeping that cannot be avoided. 
There must be an individual perma- 
nent record for each meter. It may be 
a simple 3 x 5-in. card, or it may be 
an elaborate form where space is pro- 
vided for recording each operation per- 
formed on the meter. 

The elaborate system involves con- 
siderable clerical work, but it does 
concentrate necessary information on 
a single record sheet for each meter. 
The minimum system, as used in St. 
Louis, shows only the meter number, 
the date set, and its location by an ac- 
count number system. Although this 
system has been reduced to its bare 
essentials, it provides whatever data 
may be required. It consists of [1] 
meter set, remove, and change order 
tickets; [2] permanent record card; 
two-part tag for incoming meters; and 
[3] repair card for outgoing meters. 
The routing of the meters and various 
cards is shown in Fig. 4. 

With this system, one man devoting 
not more than 5 hr a day can handle 
the record keeping for a throughput of 
12,000 meters per year. He can in- 
stantly tell the location of any meter 
in the system, and routinely informs 
the billing department of any incoming 
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meter testing outside of prescribed 
limits in order that proper adjustments 
can be made in the billing. Upon re- 
quest, he can supply registration accu- 
racy data on any meter in use. If a 
meter is lost or misplaced, the infor- 
mation will be available at the end of 
the day. 

Routine meter changes conform to 
the requirements of the Public Service 
Commission. Changes are made ac- 
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distribute the load evenly throughout 
the year, 10-year change tickets are 
issued daily to each service man. 
These are worked as it is convenient 
to do so or as a way of filling out the 
The scheme for repairing water me- 
ters has been reduced to a definite pro- 
cedure having the following steps: 


Meter Maintenance 
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Fig. 4. Routing of Meters and Record Cards 


cording to the following schedule : 2-in. 
meters, oil enclosed, after 200,000 cu ft 
or 10 years; ?-in. meters, after 300,000 
cu ft or 8 years; and 1-in. meters, after 
400,000 cuft or 5 years. For 14-in. 
meters or larger, changes are made 
after 4 years of service. 

At St. Louis County it is now neces- 
sary to make 10,000—-12,000 meter 
changes each year if there are to be no 
meters in service beyond limits speci- 
fied. This results in a large work 
load, not only for the repair shop but 
also for the service men. In order to 


1. All incoming meters are tested 
for accuracy at low flow and at the 
gearing point. 

2. Meters that test below standards 
are sent to the disassembly bench. 
Meters with accuracy better than the 
minimum requirement are cleaned and 
made ready for reuse as a repaired 
meter. 

3. In disassembly of meters, use is 
made of the principle of interchange- 
ability. Component parts are sorted 
by kind—that is, all registers in one 
container, all gear trains in another. 
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The only exceptions to this rule are the 
chamber and disc, which are kept as a 
unit because the manufacturer assem- 
bled these on the basis of using selec- 
tive tolerances. 

From time to time, as warranted by 
either quantity or need, a repair man 
overhauls components of the same type 
that have been accumulated. That is 
to say, a large number of registers are 
repaired, then trains, and then cham- 
bers and discs are refitted. 

Cases are cleaned and brightened in 
batches by brushing and dipping in an 


Upper Plate of Casing 


Upper Plate Shoulder 
of Gear Train 


Point of Contact 


Casing Shoulder 


Fig. 5. Gages for Positioning Meter Parts 


The gaskets shown for adjusting are lead 
train gaskets of 0.01-in. thickness. The 
gear train plug shown in the top figure 
must be level with false chamber surface. 
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cent faster than those specified by the 
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acid or caustic bath. Bottom bolts or 
other fasteners are cleaned either by 
dipping or by placing them in a tum- 
bling machine. 

Repaired and cleaned parts are kept 
sorted by types in containers. At the 
assembly bench, all components are 
available within an arm’s length to the 
assembler. With this method of re- 
pair and assembly there is little likeli- 
hood that a component part ever finds 
its way back to its original case. It 
would be the sheerest accident if it did. 

The proof of whether a meter has 
been repaired properly is determined 


at the test bench, where it must pass 


the minimum-flow tests. The registra- 
tion at the intermediate flow of re- 
paired 8-in. meters must be not less 
than 98.5 per cent nor more than 100.5 
per cent when using change gear com- 
binations that are more than 0.3 per 


manufacturer at the gearing point. 
Test bench rejects can be reduced 


ting the disc and the chamber. A 
“go-no go” gage is very helpful. Care 
in positioning the disc spindle in rela- 
tionship to the control block has a 
material effect upon meter accuracy 
and, if properly done, will reduce low- 
flow rejects. Typical gages are shown 
in Fig. 5 and 6. 

Test standards are necessary in any 


_ meter maintenance program, and they 


can be set at a high or low level. If 
set low, there will be fewer meter re- 
jects, but the ratio of meter sales to 
water pumped may also be low. 

The test standards used at St. Louis 
County are given in Table 1. 


Conclusion 


Using the routine maintenance re- 
pair procedures and standards de- 
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A 
Type of Meter Rate of Flow yt 
apm per cent cu ft 
-in. repaired meter 10 5.0 
Trial gears 2(GP) 98.5-100.5 10 
(6 spindle) (7 spindle) 7 uy 
| SB24 | R33 | SB24 
d=0.770 | d=0.570 | d=0.860 | d=0.670 (Preferable not to gear over 100 per cent.) 
j-in. repaired meter 3(GP) 98.5-101.0 2.0 
Trial gears 15S = 
R20 SB21_ 65(AGC) | 
(For 98.5-99.0 per cent with trial gears, add 0.5 
d=0.77 d=0.77 per cent by using 18-19 combination. Prefer- 
able to gear 100.5-101.0 per cent.) 
1-in. repaired meter 4(GP) 99.0-101.0 5.0 
Trial gears 200 10.0 
R47 SB13 70(AGC) 0.5¢ 
d=1.166 d=0,354 (Preferable to gear to 100.5-101.0 per cent.) 
1}-in. repaired meter 50(GP) 98.8-99.9 20.0 
Trial gears 0.4 70(AGC) 0.5t 
R36 SB26 5 5.0 
d=0.86 d=0.67 100 30.0 
2-in. repaired meter 60(GP) —_|_98.7-99.9 30.0 
Trial gears to 70(AGC) __ 05 
R24 SB32 ¥ 12 
d=0.67 d=0.86 120 30.0 
3-in. disc meter 130(GP) 99.0-100.5 40.0 
Trial gears 1-1} 70(AGC) 1.0 
R35 SB28 10 10.0 
d=0.86 d=0.67 75 30.0 
(a) 
3-in. compound meter 10(GP) 98.8-101.0 5.0 
Trial gears 0.3 70(AGC) 0.5t 
(a) 1-in. disc (b) 3-in. crest 
R47 SB13_ | R24 SB32__ 130(GP)|__98.8-100.0 | 50.0 
90 40.0 
d=1.166 | d=0.354| d=0.67 | d=0.86 30.0 
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TABLE 1 (contd.) 


| A T 
Type of Meter Rate of Flow enesiien Qeantiey?t 
spm per cent cu ft 
3-in. crest meter 140(GP) 98.8-100.0 50.0 
Trial gears _ 7 | 70(AGC) 5.00 
R24 SB32 20 10.0 
d=0.67 d=0.86 75 30.0 
(a) (b) 
4-in. compound meter 10(GP) 98.8-101.0 50 
Trial gears 0.3 70(AGC) 0.5¢ 
(a) 1-in. disc (b) 4-in. crest 
R47 | | R22 | 130(GP)|_98.8-101.0 | 50.0 
90 40.0 
d= 1.66 | d=0.354 d=0.52 | d=1.007 
4-in. crest meter 140(GP) 98.8-101 50.0 
Trial gears 9.0 70(AGC) 5.0 
R22 SB44 75 30.0 
d=0.52 d=1.007 25 20.0 


* Letters used in this table indicate the following: R—register; SB—stuffing box (the numbers following R 


and SB indicate the number of teeth on the gears at the register and stuffing box, respectively) ; d 
change gears, in inches; GP—at gearing point; and AGC 
+ Test quantities are computed by weight unless otherwise indicated. 


¢t Test quantity is computed by volume. 


scribed, water sales of 88-90 per cent 
of the water pumped have consistently 
been achieved. Under-registration of 
the meter is not the entire story when 
reducing unaccounted-for water to a 
percentage figure. Main breaks, joint 
leaks, authorized and unauthorized use 
of water from fire hydrants, and 
under- or over-registration of the sys- 
tem’s input meters also play an impor- 


* 


-diameter of the 
~after gearing change. 


tant part. But the effect of under- 
registration of customers’ meters on 
the sales-pumpage ratio should not be 


underestimated. 
Meter registration means water 
sales. The ratio of water sold to water 


pumped is a measure of performance 
and a.good maintenance program will 
help in maintaining that performance 
at a high level. 
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UTOMATIC control is no new- 
comer to our age, but it has re- 
ceived great popular appeal lately 
under the name of “automation.” By 
- automatic control, we strive to simu- 
late mechanically what an experienced 
man would do if he were trying to 
e watch a level gage and manipulate a 
iad) valve controlling the level at the same 
time. Such an arrangement is shown 
in Fig. 1. The closer the control, the 
more exacting and tedious is the task. 
ee “ig By placing a float in the tank, the need 
for the man is eliminated and auto- 
matic control is achieved (Fig. 1). 
7 The float is attached to a lever which, 
in turn, rests on a fulcrum and is 
7 connected, through proper linkage, to 
the valve. As the level lowers, the 


conversely, as the level rises, the valve 
is throttled. An exact balance is thus 
obtained between outflow and inflow. 
This i is a very simple but practical ex- 
ample of automatic control that has 
Bore man for other, more impor- 

tant duties. The float and lever sys- 
tem has no “brains” but does the job 
better, perhaps, because it is not sub- 


to common human faults. 
_ Hydropneumatic Control a 


In the example just cited, the link- 
age between the float, or level-sensing 
- element, and the valve was mechanical. 


= 


= 


available with hydraulic, 
_ pneumatic, or electrical linkages. <A 
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Controls in Filter Plants 


Milford E. Rogers 


A paper presented on Mar. 21, 1956, at the Illinois Section Meeting, 
7. ves Chicago, Ill., by Milford E. Rogers, Mgr., Project Eng. & Sales, 
Builders-Providence, Inc., Providence, R.I. 


typical hydropneumatic (hydraulic 
pneumatic) system is shown at the bot 
tom of Fig. 1. Here, change in th 
level is converted into an air signz 
which is transmitted through a smal! 
diameter air line to a _ positione 
mounted on the valve. The positione: 
is mechanically linked to the move 
ment of the valve so that the positio 
of the valve is “fed back” into th 
positioner and “matched” against th 
air signal from the level transmitter 
There is, therefore, a correspondin 
position of the valve for each positio 
of the water surface. In control jar 
gon this is termed “proportion 
mode.” 

In a conventionally designed wate 
treatment plant the flow of water ma 
be regulated automatically. Figure 
shows one method of accomplishin; 
this. A pneumatic level transmitter 
senses the level in the clear well an 
applies a proportional air pressure t 
the rate-setting device on the individ 
ual filter effluent controllers. Thi 
causes the controllers to throttle i1 
proportion to the clear well level an 
thus follow the demand. 

In true automatic control, the resul 
of an operation is measured, trans 
mitted, compared to a standard, an 
used to correct or control the operatiot 
to produce the desired result—sel 
regulation. Various degrees of auto 
matic control are possible, dependin; 
on the control components utilized an 
the results desired. More informatiot 
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Hydraulic \ 
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Valve 
Supply Tank Control Valve 
— Out 
4 
Fig. 1. Types of Control 


In the upper diagram, the level in tank 
B is controlled by means of a manually 
operated valve. The middie diagram 
shows a basic type of automatic control. 
The float is attached to a pivoting lever 
which, in turn, is linked to the influent 
valve. In the lower diagram, a hydro- 
pneumatic level control has been substi- 
tuted for the mechanical link. The air 
line transmits changes in level to a posi- 
anit tioner linked to the valve. 


AUTOMATIC FILTER CONTROLS 
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is available in the literature of this 
field. 


Automatic Backwash Control 


The one phase of filter operation 
that has been given very little attention 
in the “automation” literature is auto- 
matic backwash control. Backwashing 
filters automatically or semiautomati- 
cally is not new. A number of designs 
have been used for some time on pres- 
sure filters and ion-exchange or de- 
mineralizing beds. Eric Denholm re- 
cently reported on an automatic back- 
washing system constructed for the 
Stirlingshire and Falkirk Water Board 
in Scotland (1). 

One of the earliest modern auto- 
matic backwashing systems was in- 
stalled in 1948 at the Occoquan filter 
plant of the Alexandria Water Com- 
pany in Alexandria, Va. This instal- 
lation, featuring many cost-saving in- 
novations, was reported by Aldrich 
(2-4). 

In the automatic backwash control 
system, each filter is fitted with a pro- 
gram timer energized by the plant at- 
tendant. A signal lamp and alarm sys- 
tem, tied in with each filter loss-of- 
head gage, notifies the operator that a 
given filter needs backwashing. The 
program timer contains an adjustable 
cam for each main valve. The valve- 
operating sequence is conventional 
(close influent, close effluent, open 
drain, and open wash). After the 
backwash water has been applied for a 
predetermined duration at predeter- 
mined rates, the valve sequence is auto- 
matically reversed. The drain valve is 
closed, the wash valve is closed, the 
influent valve is opened, and finally the 
effluent valve is opened, returning the 
filter to operation. A time interval is 
provided between the closing of the 
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influent valve and the effluent valve to 
permit the filter to drain down. Simi- 
larly, a time interval is provided be- 
tween the closing of the drain valve 
and the wash water valve to fill the 
filter to proper operating level. 


Backwash Rates 


Backwash rates are regulated by 
means of a standard flow controller 
protecting the filter bed from an acci- 
dental excessive flow. Three back- 


Filter 


Filter Effluent 
Controller 
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The wash water flowmeter is 
equipped with a recorder having a 
60-min chart drive. This drive is in- 
terlocked with the wash water valve 
to start the chart simultaneously as 
the valve is opened and stop the chart 
drive as the valve is closed. An exag- 


gerated, but extremely useful record 
is obtained of each backwash applica- 
tion. Economy of charts is achieved, 
as many operations may be recorded 
on a single chart. 


Pneumatic 
Level 
Transmitter 


Clear Well 


wh 


Fig. 2. Regulation of Plant Output From Clear Well Level 


A conventional clear well regulator using pneumatic level transmitter to control filter 
effluent valve is shown. 


wash rates are provided in sequence: 
an initial low rate, the usual high rate, 
and another low rate. Each of these 
rates is independently adjusted as to 
both quantity and duration. The ini- 
tial rate is applied to break up the 
upper sand crust in a gentle manner 
and to permit accumulations of air to 
escape without danger of displacing 
gravel layers. The usual high rate is 
applied to cleanse the sand grains. 
The final low rate is applied to prevent 
sudden depositing of sand—that is, to 
permit good sand classification. 


Filters are interlocked so that only 
one filter may be backwashed at one 
time. The Alexandria plant control 
panel (Fig. 3) concentrates all con- 
trols, level gages, meter instruments, 
and valve position—indicating lamps in 
one central location. The filters 
proper are several hundred feet 
distant. 


Air Transmission 


\ control concept of particular in- 
terest is the use of air transmission 
for metering and control. This not 
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only adds to convenience, but increases 
the reliability of the installation. An 
air selector switch is provided on the 
control panel for each filter valve. The 
switch has three positions: “open,” 
“auto,” and “shut.” A _ single 4-in. 
copper air line runs from each switch 
to a hydropneumatic valve adjacent to 
each main hydraulic cylinder—operated 
filter valve. When the switch is in an 
indicated position, the main valve 
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Fig. 3. 


takes a corresponding position; thus 
when in the “auto” position, the main 
valve is under control of the automatic 
program controller. Provision is made 
at each hydropneumatic four-way valve 
to shift and latch its position manually 
in case of emergency or for a test. A 
gang of hydropneumatic four-way 
valves is shown in Fig. 4. 

Another provision is made at the 
central panel to stop the backwash se- 
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Control Panel, Occoquan Station, Alexandria, Va. 


The panel centralizes level and meter gages, valve position— 
indicating lamps, and all other controls. 
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quence at any point in its progress, 
allowing manual operation, or to re- 
turn to its initial position. Provision 
is also made at each filter to extend 
the washing period manually for as 
long as desired. 

A similar installation to that just 
described has been in service since 
1949 at Morelia, Michoacan, Mexico. 
It differs in that the central compo- 
nents are installed in conventional op- 


erating tables instead of the central 
panel board. 

Modified or refined versions of the 
Alexandria arrangement have been in- 
stalled at Westmoreland County Mu- 
nicipal Authority, Greensburg, Pa.; 
Citizens Water Company, Canonsburg 
Filter Plant, Washington, Pa.; Hunt- 
ington Water Company, Huntington, 
Va.; and Greenwich Water Company, 
Mianus Filter Plant, Greenwich, Conn. 
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Control Variations 


The main difference between the 
Alexandria and Greensburg installa- 
tions lies in the method of selecting 
and initiating the backwash sequence. 
In the former, a separate program 
timer was used for each filter, while 
at Greensburg, a single master timer 
transfers from filter to filter by a mas- 
ter selector switch. In all other re- 


__- spects, the operation of the equipment 
Ee is identical to that previously described. 
Further refinements have been 
evolved to simplify and improve the 
operation of the automatic backwash 
system. The master timer has been 
eliminated in favor of a cascading-type 
control in which the operation of a 
valve, once initiated, triggers or sets 
off the operation of the next valve in 
the sequence. Means are provided to 
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regulate the level in the filters; to af 
ford a delay permitting levels to lowe1 
to the desired point for application « 
surface wash or backwash; to perm 
the filter level to return to norm: 
operating height; or to provide for 

predetermined length of filtering-tc 
drain, where used. This type of bach 
wash control (sequential) uses ai 


actuation for operation of the hydr 


Fig. 4. Hydropneumatic Four-Way Valves 


A gang of hydropneumatic four-way valves at the West- 

moreland County Municipal Water Authority is shown. Note 

air lines from the automatic program controller in center 
background. 


pneumatic four-way valves. Modifica 
tion may be made to permit the use o 
electrically operated valves. The back 
way control with electric modification ’ 
used for an AEC installation in Wash 
ington, is shown in Fig. 5. 
Examples of pneumatic cascade con 
trols are in operation at the Gulf Oi 
*Tllustration shows Autocentral backwasl 


control manufactured by Builders-Provi 
dence, Providence, R.I. 
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Company refinery at Port Arthur, 
Tex.; at the city of Ardmore, Okla. ; 
at the Town of Tonawanda, N.Y.; and 
at the East St. Louis and Interurban 
Water Company, East St. Louis, IIl. 
A specially modified design has just 
been placed in service at the new 
Northeast Filter Plant, Detroit, Mich., 
for the operation of 48 filters. 


Benefits 


The current trend is toward simpli- 
fying operations, reducing first costs, 
and cutting operating expenses. The 
controls already described do not mate- 
rially reduce first cost except in allow- 
ing structural modification which defi- 
nitely reduces original construction 
cost. The savings in operating cost, 
however, can be substantial. A filter 
which is backwashed manually re- 
quires about 40 min of attention from 
an operator for the entire process of 
opening and closing valves, draining 
down, backwashing, surface washing, 
refilling, and, in some cases, filtering 
to drain for a short time. In a recent 
plant study involving 40 filters, as- 
suming only 20 filters would be 
washed each day, it was calculated 
that a saving of 13.3 man-hours per 
day could be made (93 man-hours per 
week). Assuming a 40-lir week, this 
is equivalent to a staff of 2.3 men (in- 
cluding relief) which could be elimi- 
nated. Estimating each man’s salary 
at $5,000 a year, an annual savings 
of $11,500 would result. 

Although few plants contain 40 fil- 
ters, real savings are available to 
smaller plants as well. Human fail- 
ures which cause over- and under- 
dosage of chemicals, upsetting filters 
by inadvertent application of excess 
backwash rates, 


AUTOMATIC FILTER CONTROLS 


or cracks and mud- 


ball formations permitting the pulling 
through of suspended materials can all 
be reduced by proper selection and ap- 
plication of automatic controls. 


Future Use 


More of the type controls just de- 
scribed may be expected to come into 
general use in the future. In addition, 
the author ventures to forecast that 
automation in water treatment plants 
will become the rule rather than the 
exception. Plants will be designed 
and built in which the application of 
chemicals will be determined by an 
automatic analyzer in the plant labora- 
tory. This device will in turn control 
the addition of chemicals to produce a 
constant and uniform quality of water 
free from bacteria and other contami- 
nants. The plant technician’ will 
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Fig. 5. Backwash Control Panel 


Electric, rather than pneumatic, valve 
controls are used at the AEC installation 


in 
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, merely set the controls to the desired 
final characteristics, make occasional 
checks in performance, order chemical 
supplies, and change charts. Controls 
based on turbidity, pH, conductivity, 
reduction-oxidation reactions, and chlo- 
rine residual are already in use to a 
limited extent and in isolated installa- 
tions. It simply becomes a matter of 
time until technological advances sup- 
plant the present manual skills now 
employed. : 


MILFORD E. ROGERS 


Jour. AWWA 


References 


1. DENHOLM, Eric W. Automatic Opera 
tion at the Broadside Filter Plant is 
Scotland. Jour. AWWA, 48:597 (Ju 
1956). 

2. Atpricu, E. H. A New Water Supp! 
for the Alexandria Water Compan 
Jour. AWWA, 43:332 (May 1951). 

3. AtpricH, E. H. Reducing Costs of 
Water Purification. Proc. Pennsy 
vania Water Works Assn. (1951). 

4. Avpricu, E. H. Occoquan Filter Plant 

Paper presented at the Chesapeake Sec 

tion Meeting, AWWA, Wilmingtor 

Del. (Oct. 1953; unpublished). 


vA Abstract of contribution by George A. 
Whetstone, Assoc. Prof., Texas Technologi- 
cal College, Lubbock, Tex. 


i: To counteract a continuous decline in 
the water table at Famagusta, Cyprus, 3.7 
ae: mil gal of lake water was discharged into 
' six wells over a period of 52 days during 
the winter of 1951-52. The results were 
- not wholly satisfactory, as the silt beds 
_ of the lake have a rather high salt con- 
tent, which causes the salinity of the 


exposure. Thus, speed of recharge be- 
comes important. To increase the ab- 
sorption rate a tunnel was driven in 
_ porous sandstone, just above the water 
table, connecting the wells about 60 ft 
below the surface. The 900 ft of tunnel 
completed by February 1953 was suffi- 
cient to increase the water absorption to 
4.5 times the rate of the previous winter. 
During 1953 the tunnel was extended to 
a total length of 1,900 ft. As between 
- tunneling and open-pit spreading, the 
considerations would seem to be the same 


Artificial Recharge Through Tunnels 
By George A. Whetstone 


as those in the coal or metal mining in 
dustries—value of land, disposal of spoi 
depth to working levels, and stability « 
terrain—plus ease of cleaning, becaus 
the silt inevitably deposited in pit o 
tunnel must be removed or at least broke 
by cultivation to retain surface perme 
ability. Recharge tunneling probabl 
merits most serious consideration in cit 
areas where cooling water is being re 
turned to the ground, as on Long Islan 
N.Y., or where treated river water at lov 
temperature is being pumped into th 
aquifer, as at Louisville, Ky., in th 
winter. It might also find some applica 
tion in areas like the High Plains o 
Texas, where ephemeral lakes could b 
drained to underground storage with th 
double benefit of easing the rate at whicl 
the water table is dropping and of releas 
ing for planting the land otherwise cov 
ered by a shallow pond. There, again 
speed would be important, to minimiz 
evaporation losses and to drain the lan 
promptly, as the rainy season and _ th 


planting season often coincide. ut 
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, | aS A paper presented on Sep. 22, 1955, at the Wisconsin Section Meeting, mid 
Milwaukee, Wis., by Elmer W. Becker, Asst. Supt., Milwaukee Water 
Works, Milwaukee, Wis. 


HE occurrence of breaks in water 

mains is not unusual. Such 
breaks occurred so frequently in the 
distribution system of the former town 
of Lake, Wis., however, that an inves- 
tigation into the possible causes of the 
breaks was made. It was determined 
that the cast-iron pipe in the system 
was not at fault. Further investiga- 
tion indicated that improper laying 
practices and temperature variations 
were probably responsible for the fre- 


quent occurrence of breaks. i 


Background 


At a spring election on Apr. 7, 1954, 
the former town of Lake was consoli- 
dated with the city of Milwaukee, a 
majority of the electorate of the two 
governmental units voting for consoli- 
dation. Thirteen thousand people and 
9.5 sq miles of area were thus added 
to the city of Milwaukee. 

The process of consolidation also 
added the water utility of the town of 
Lake to the Milwaukee Water Works. 
The Lake utility consisted of two arte- 
sian wells (one 1,834 ft deep and one 
1,408 ft deep), one 69-ft deep gravel- 
walled well, a softening plant, a 1-mil 
gal elevated storage tank, pumps, and 
a 55-mile distribution system. 

This water utility had served the 
heavily populated portion of the former 
town of Lake, which comprised } of the 
town’s ar and was located along the 


Eventual Effects of Faulty Pipe Laying 
in the Former Town of Lake, Wis. 


Elmer W. Becker 
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northern border of the town, immedi- 
ately South of Milwaukee. In addi- 
tion, the utility also served all of the 
city of St. Francis and a small por- 
tion of the city of Cudahy. Total 
population served was 18,000. St. 
Francis and the portion of Cudahy 
served by this utility were a part of 


Lake at the time the utility was 
constructed. 

‘ 
Construction Procedures pond 


Construction of the Lake utility was 
begun in 1938, completed in 1939, and 
began to serve its customers officially 
on Dec. 1, 1939. The total cost of the 
original project was $1,380,000. 

Cast-iron pipe for the project was 
Type I, Class 150, bell-and-spigot pipe, 
in 18-ft lengths. It was manufactured 
by one of the larger pipe foundries, 
which practices quality control. Rec- 
ords show that the pipe was manufac- 
tured in accordance with federal speci- 
fication WW-P-421, and no defects 
were found in the pipe on delivery. 

The original distribution system, in- 
cluding 41 miles of 6 in., 8 in., 12 in., 
and 16 in. diameter cast-iron mains, 
was constructed by seven crews in 100 
working days, beginning the first week 
in April and ending in the last week of 
July, 1938. The work was done by 
one of the local public works under- 
ground contractors, under a contract 
let by the town board of Lake. 
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Inspection of the work was done by 
engineering students who were attend- 


_ Ing a cooperative course at a local uni- 


versity. 


These student inspectors 
were hired and supervised by the con- 
sulting engineer who designed and 


supervised construction of the water 
_ works plant. 


One of the seven crews mentioned 
above constructed all of the tunnel 
work required and did not work the 
full 100 days on the project; another 
crew worked only on hydrant branch 
and hydrant installations, and a third 
crew worked only on the flushing op- 


erations, which were started late in 


June. This left four crews available 
to install all of the 41 miles of street 
mains, averaging 568 lin ft (including 
all sizes of pipe) per crew per 8-hr 


day. This high average was obtained 


by setting up competition between 
crews. The construction superintend- 
ent would tell one crew how much pipe 
another crew had laid the previous 
day, and the first crew would then try 
to outdo the other crew. Competition 
between crews was so successful that, 


_ in one 8-hr day, a crew installed 1,200 


lin ft of 6-in. pipe. Competition of this 


kind does not promote good pipe- 


laying practice, however, as was later 
discovered. 

Trenches for the water pipe were 
excavated with a trenching machine 


and were 26 in. wide for 6-in. and 8-in. 
water pipe, and 30 in. wide for 12-in. 


16-in. water pipe. 


bottom. 


The bottom of 
the trench was usually dug 4-6 in. 
deeper than the grade line for the bot- 
tom of the barrel of the pipe so that the 
bells on the pipe would clear the trench 
No bell holes were excavated 
braided hemp and_= sulfur 


jointing compound were used in the 
joints and calking was not required. 


Maple heart blocks 1-3 in. thick 


were used to support the water pipe 


from the bottom of the trench to the 
proper grades, as indicated on the con- 
struction plans. There were always 
two and sometimes three or four blocks 
in one support, depending upon how 
much deeper the trench was excavated 
below the required grade. The con- 
tractor’s superintendent of construc 
tion stated that three supports wer 
ordered for each 18-ft pipe length- 
one support 3 ft from each end and 
a third support halfway between the 
two end supports. He further state 
that, because this was the first tim 
that 18-ft pipe lengths were laid in th 
area, those concerned with this projec 
felt that an extra support was needec 
Previous to this time, the Milwauke 
area had been using AWWA-specifie 
Class C pipe in 12-ft lengths, with tw 
supports per pipe length, each suppor 
being 3 ft from the ends of the sectior 

In general, from South Pine Ave 
nue to the western limits of the pro; 
ect, all of the trenches were excavate 
in clay soil which varied from a sof 
moderate type of clay to a hard, soli 
red clay, some of which was almo: 
as hard as hardpan. The farther We: 
from South Pine Avenue that th 
trench was located, the harder the cla 
became. This type of soil also prevail 
in the area South of East Boliva 
Avenue and eastward from South Pin 
Avenue to the Lake Road. The se 
quence of installing water pipe in thi 
project was from West to East—that i: 
the first water pipe laid early in Apr 
was laid in trenches excavated throug 
the hardest clay found in the area. 

Generally, from South Pine Avenu 
eastward to Lake Michigan, North c 
East Bolivar Avenue, 95 per cent c 
the trenches were excavated in a sand 
gravel type of soil. 

Sandy gravel backfill was use 
wherever trenches were excavated it 
traveled roadways and in shoulders of 
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traveled roadways. Sandy gravel back- 
fill was placed in the trench by dump- 
ing directly from the delivery truck 
and was used in approximately one- 
half of all excavated trenches. The 
excavated material from these trenches 
was hauled from the construction site. 
The excavated material was used as 
backfill material in the other half of 
excavated trenches. Most of it was 
placed in the trench by bulldozers, and 


EFFECTS OF FAULTY PIPE LAYING - 


TABLE 
Annual Breaks in 


terial from filling the void underneath 
the water pipe. 

From the first week in April until 
the last week in May, when a heavy 
rainfall occurred, 17-18 miles of water 
pipe were laid in trenches excavated 
through the hardest clay in the project. 
The rainfall was the first water to 
come in contact with backfilled 
trenches; other than that, the only 
assistance to settlement had been the 


Transverse Breaks Longitudinal Breaks 
6 in 8 in. 12 in 16 in. 
1940 1 0 0 1 i 
1941 4 3 0 0 1 
1942 7 6 1 0 0 
1943 My 5 2 0 0 
1944 4 1 1 2 0 
1945 9 8 0 1 0 
1946 9 7 0 2 0 
1947 12 10 0 2 a“ 
1948 14 11 1 1 1 
1949 12 9 0 3 0 
1950 12 11 0 1 0 
1951 18 14 0 2 : 
1952 15 10 0 4 1 
1953 15 9 1 4 1 
1954 19 18 0 1 0 
1955* 31 27 2 1 1 
Total 189 149 8 25 7 


some of it was pulled into the trench 
by a dragline scraper. No fine origi- 
nal excavated material was placed by 
hand shoveling either underneath, 
around, or over the pipe, all of this 
work being done by bulldozing and 
by dragline scraping. As a result, 
lumped clay fell directly on the pipe, 
settled by its own weight, and formed 
a bridging between the sides of the 
water pipe and the sides of the trench. 
This practice prevented backfilling ma- 


* Data for the year 1955 are for January—March, inclusive. 


natural weight of the backfilling mate- 
rial itself. 

An additional 12-13 miles of water 
pipe were laid in the project from the 
last week in May to the last week in 
June. Four to five miles of pipe were 
laid in trenches excavated through clay 
soil and backfilled with clay. The first 
well was completed and placed in op- 
eration in the last week of June. The 
mains laid prior to this time were then 
filled, pressure tested, and all back- 
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filled trenches were flushed by the pipe 
jet method. 


Trench Conditions 


Almost all of the breaks have oc- 
curred in the area where trenches were 
excavated through clay soil, and there 
were very few in the area where 
trenches were excavated in the sandy 
gravel soil. It is believed that the 


6-in. and 8-in. Pipe 
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the pipe, and in some places this inden- 
tation is as much as } in. deep. This 
condition indicates that the pipe is 
continuously under a stress caused by 
trench conditions. To cause such an 
indentation in the block supporting th: 
pipe at a break, other nearby support 
must have settled. It is believed that 
some of the supports were made up of 
a combination of maple heart block 


Fig. 1. Types of Breaks Found 


In general, all breaks occurred as shown above: the 6- and 
8-in. pipe broke through the cross section and the 12- and 


16-in. pipe split longitudinally. The breaks or splits were 

caused by an upward force shown at A. This force resulted 

from uneven settling caused by loose soil under the end blocks 

and solid soil under the center block. The presence of a hard 

clay lump, rock, boulder, or sewer lateral at the center of the 

section had the same effect, preventing the pipe from settling 
as much at the center as at the ends. 


with backfilled material under those 
blocks occurring where the trench wa: 
excavated more deeply under the pro 
posed grade line. 

Undoubtedly, the long delay i 
flushing clay-backfilled trenches con 
tributed to faulty installations : the clay 
lumps falling into the trench coulc 


rapid installation of pipe on this proj- 

ect is significant. 
When excavating for breaks, it has 
been found that almost all of the breaks 
occur on top of or next to one of the 
maple heart supports. Some of these 
_ supports consist of as many as four 


3-in. blocks. The block directly un- 


derneath the pipe always assumes an 
indentation conforming to the shape of 


have bridged over the water main 
hardening into position and preventing 
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backfill material from filling the space 
between the water main and the bottom 
of the trench. The delayed flushing 
probably was not sufficient to dislodge 
this hardened crust. It may well be 
that the heavy rain received late in 
May could have been just enough to 
assist in the formation of a clay crust 
over the water pipe before the pipe jet 
flushing started in late June. This 
condition left voids between the water 
main and the bottom of the trench, 
causing the water pipe to carry the 
entire backfill load between supports. 

It is interesting to note the charac- 
teristic pattern that prevails wherever 
breaks have occurred. Eighty-five per 
cent of the water main breaks were in 
clay soil and at or near blocking points. 
Figure 1 shows the kinds of breaks 
which occurred in the pipe. Breaks in 
the 6-in. and 8-in. diameter water pipe 
were transverse breaks through the 
cross section of the pipe; the 12-in. 
and 16-in. diameter pipe split longi- 
tudinally along the long axis of the 
pipe. Ninety per cent of the trans- 
verse breaks opened at the top of the 
pipe. The following data show the 
occurrence of breaks in the various 
sizes of pipe: 79 per cent of ali breaks 
occurred in the 21.2 miles of 6-in. 
pipe ; 4.5 per cent occurred in 3.3 miles 
of 8-in. pipe; 12 per cent occurred in 
12.2 miles of 12-in. pipe; and 4.5 per 
cent occurred in 4.3 miles of 16-in. 
pipe. Table 1 gives data on annual 
occurrence of breaks. 

It is interesting to note that during 
the period Jan. 6—-Feb. 4, 1955, the 
city of Milwaukee had 1 break in 
i200 miles of water pipe while the 
former town of Lake area had 18 
breaks in 55 miles of water pipe. 

A summary of the construction 
methods used when the original mains 
were laid makes it apparent that the 
following factors contributed to plac- 
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ing these mains under constant stress, 
forcing them to act either as a can- 
tilever or as a beam: 
1. Improper use of blocking 
2. Placing backfilled material under 
some blocks only 
3. Bulldozing clay-lumped exca- 
vated material into the trench directly 
over the main without previous hand 
shoveling of fine material around the 
pipe 
4. Waiting too long before clay- 
backfilled materials were flushed 
5. Insufficiently excavating tunnels, 
leaving hard clay or hard pan in con- 
tact with the bottom of the main 
6. Failing to remove rocks and 
boulders from contact with the bottom 
of the main 
7. Insufficient clearance over sewer 
laterals. 


Temperature Variations 


In a properly installed pipe, the 
stress imparted upon the water main 
by the superimposed backfilling load 
is not sufficient to cause a break. In 
an improperly installed pipe, certain 
beam and crushing stresses occur 
which, by themselves, would probably 
not cause failure, but when tempera- 
ture stresses caused by colder weather 
are superimposed, the additional stress 
causes a break; this accounts for the 
low incidence of breaks in the summer 
months and the many (82.6 per cent) 
in the cold months. After occurrence 
of 35 breaks in the period from Nov. 
1 to Mar. 31, 1955, for instance, there 
were no breaks during the summer and 
early autumn of the year. 

Table 2 gives data on main breaks 
according to the month in which they 
occurred. In the late fall and winter 
season from Nov. 1, 1954, to Mar. 31, 
1955, there were 35 breaks. In the 
16 years of experience indicated in 
Table 2, there were 8 days on which 
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Monthly Occurrence of Breaks, 1940-55* oe" 
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Number of Breaks 
Month of Totalt 
ma 6-in. Pipe 8-in. Pipe 12-in. Pipe | 16-in. Pipe Total 
in January 38 4 5 0 47 24.90 
February 37 3 1 1 42 22.20 
March 21 0 0 0 21 11.10 
April 4 1 1 0 6 3.17 
May | 1 0 2 1 4 2.11 
June 0 0 3 0 3 1.58 
Bie! ote 1 0 3 1 5 2.65 
August 1 0 2 0 3 1.58 
September 1 0 1 0 2 1.05 
October 5 0 4 1 10 5.30 
November 7 0 1 1 9 4.76 
December 33 0 2 2 37 19.60 
Total 149 8 25 7 189 100.00 


* Data for 1955 are for January—March, inclusive. 


two breaks occurred in a single day ; 


5 of these 8 days were in 1955. Twice 
in January 1955 there was one break 
per day for 3 successive days. 

The importance of stresses induced 
_ by temperature variations is further 
hs borne out by the large number of 
breaks occurring in the 1954—-55 
cold season. Although the incidence 
of main breaks increased from one in 
1940 to nineteen in 1954, these figures 
_ do not compare with the occurrence of 
35 breaks for the 1954-55 cold season, 
_ when almost twice as many breaks 
occurred as had been experienced in 
a any previous comparable period. This 
phenomenon may probably be ex- 
_ plained by the fact that a colder water 
was furnished to the former town of 
Lake area during these months. 
_ Although the town was consolidated 
with the city of Milwaukee on Apr. 7, 
1954, it was Nov. 1 of that year before 
_ the Milwaukee water works furnished 


T 82.6 per cent of all breaks occurred in the period Nov. 1—Mar. 31. 


of supply. The water formerly sup 
plied from the town’s three wells had a 
constant temperature of 52°F. Water 
delivered from the Lake Michigat 
source, however, had a temperature as 
low as 38°F. The additional tempera- 
ture stresses induced by a colder water 
could be the cause for the increased 
number of breaks that were experi 
enced in the 1954-55 cold season. 

It is believed that the primary rea 
sons for the numerous water mail 
breaks in the distribution system of 
the former town of Lake is the exist 
ence of improper trench conditions for 
the thinner walled pipe that was used, 
plus temperature variations. Im- 
proper trench conditions were caused 
by faulty inspection which permitted 
poor construction methods to be used, 
such as intense competition between 
crews, improper preparation of the 
trench bottom, improper use of block 
ing, and improper backfilling. 


Summary 


a 100 per cent of all water used in 1 
town from the Lake Michigan sow 


A paper presented on Mar. 
ing, Augusta, Ga., 
nn Water Dept., Atlanta, Ga. 


N preparations to lay a water main, 

the first question that comes to 
mind is where to lay it. The estab- 
lished rule of the Atlanta Water 
Works is to install water mains in the 
north and west sidewalk areas. If 
the physical condition of the route pro- 
hibits this, however, the north and 
west portions of the street are used. 


Field Survey 


A field survey is made to determine 
property lines and correct length of 
main to be laid, and to obtain informa- 
tion on obstructions in the route of the 
proposed main. A field sketch is 
drawn on which trees, shrubbery, em- 
bankments, fills, bridges, railroads, 
and other such obstructions are noted. 
The high and low points are deter- 
mined, as is the approximate location 
for hydrants. When these data are ob- 
tained, the other utility companies are 
visited and the locations of their under- 
ground structures are added on the 


Working Drawing 


After field work is finished, the 
sketch is turned over to the engineer- 
ing department, where a_ working 
drawing is prepared. This drawing 
shows the size, class, and length of pipe, 
material required, and other pertinent 
information. If bridges are to be 
crossed, hangers are designed to sup- 
port the pipe. Where it is necessary 
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by Roy Ruggles, Chief Engr. of Constr., 


Atlanta 


to lay the main under the bridge, the _ - 
angles for bends are determined and © bat) 
brace blocks are designed. * Deal 


When it is necessary to tunnel under a 
railroad tracks, a drawing is made 
showing the size and location of pro-— 
posed main, location of nearest mile 
post, and type of casing to be used. 
Several copies of this drawing are sub- 
mitted to the railroad company for au- 
thorization to extend the main under 
their tracks. 


Trench Preparation 


In Atlanta, Ga., types of soil vary 
from blue swamp mud to hard shale 
and rock. The principal type is red 
clay, which is usually self supporting _ 
and requires no shoring at the average 
depth of a ditch sufficient to give 34 ft 
of cover to the mains and wide enough 
to permit about 8 in. of clearance on 
either side of the pipe. 

In preparing the trench for laying 
pipe, the bottom is leveled and a layer 
of soft earth about 2 in. thick is left 
in the bottom to provide a uniform bed 
for the pipe. Bell holes are cut in the © 
usual manner. 

When it becomes necessary to lay a a 
main through a cinder fill, cinders are 
removed and replaced with a backfill 
of fresh earth so that no cinders will 
come in contact with the pipe. 

If a main is laid through rock, a 
clearance of 8 in. between the rock | 
and all points on pipe, and 
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valves is required. Earth is then 
placed in the bottom of the trench as 


a cushion. agri io 2 

Bracing 
“ay 


Hydrants are strapped to the tees, 
except where the earth is exception- 
ally firm, when the hydrant and tee 
are braced firmly with rock. Loose 
crushed rock is placed around the shoe 
of the hydrant for drainage purposes. 
All bends and portions of pipe that 
ibject movement are thor- 


Fig. 1. Use of Pipe Template 


oughly braced with rock or concrete 
blocking designed to withstand the 
calculated thrust. The size of the 
blocking also depends on the type of 
soil through which the main is being 
laid. 
Where the pipe extends through 
eo - bridge abutments or over a sewer, pipe 

joints are made close to the masonry 
or concrete to allow slight movement 
of the pipe if the earth settles. In 
bridge abutments, an opening at least 2 
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in. larger than the outside diameter 
of the pipe is provided and a mixture 
of asphalt and cotton seed hulls is 
packed in the opening around the pipe 
to serve as a cushion. 


Preparing Pipe 


The Atlanta water works has de- 
veloped a template which can be used 
on 12-in. pipe or larger as a guide for 
painting a stripe around half the cir- 
cumference of the pipe on the spigot 


€ This stripe marks the 


Fig. 2. 


Painting Spigot End 


depth that the spigot end should be 
inserted into the bell end of the pipe. 
Use of the template is illustrated in 
Fig. 1 and 2. It has proved to be a 
great help in laying pipe, because the 
actual distance which the spigot ex- 
tends in the bell can be seen by observ- 
ing the stripe. If this method is used, 
it is not necessary for a man to crawl 
in the larger pipe to check the joint. 
Work can thus proceed much more rap- 
idly, as well as with greater accuracy. 


— 
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There is a tendency for a main laid 
on an incline to “creep.” To deter- 
mine if such creeping is taking place, 
another tool has been developed. It 
is a scribe about 2 ft long, having two 
pointed ends turned at right angles to 
the main bar. A center prnch mark 
is made on the bell of the pipe and an- 
other on the barrel of the next pipe so 
that the two points of the scribe will 
fit in each mark. Any movement of 
the pipe can be readily detected by 
comparing the scribe points with the 
punch marks. 

Cement-iined cast-iron pipe which 
has been seal coated is used at Atlanta. 
The pipe is delivered by both railroad 
and trucks, and special care is exer- 
cised in loading and unloading the pipe 
to prevent shock which may later cause 
breakage. 

When installing pipe in the trench, 
a length of pipe is lifted with a crane 
and lowered to within a short distance 
of the bottom of the trench, but it is 
not allowed to touch the earth. While 
the pipe is in this position, a circular 
brush, having a handle of 1-in. pipe, 
is passed through the pipe and back 
again to clean out any foreign matter 
that may be adhering to the inside 
walls. This brush, which is the same 
diameter as the inside of the pipe, is 
approximately 4 in. thick. One-half of 
the brush is made of stiff fiber bristles, 
and the other half is of finer bristles. 
The stiff bristles loosen any material 
that may be adhering to the pipe walls 
and the fine bristles clean off the dust. 
Where mechanical-joint pipe is used, 
the spigot end is washed with soapy 
water while the pipe is suspended; 
then the follower ring and rubber 
gasket are placed over the end, and 
the pipe is inserted in the bell. The 
gasket is slipped in place and the ring 
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is bolted to the bell in the usual man- 
ner. By thoroughly brushing the inte- 
rior of pipe before laying, washing the 
spigot and bell ends, and keeping the 
end capped to prevent anything from 
entering the pipe when pipe laying is 
not in progress, the Atlanta water — 
works that, be it 


i to obtain a 
sample before placing dew main 
service. 

When the installation is completed — 
the main is thoroughly flushed and a 
sample of the water is tested for purity _ 
by the water works laboratory. If the’ 
results are negative, the main is placed 
in service. 


Records 
As soon as the work is completed, 7 


field book record is made of the instal 
lation, indicating the length, depth, _ 
and class of pipe, and the location of | 
the main. Also the location and make — 
of hydrants and valves are recorded. 
Other data, including bends, special | 
bracing, supports, and all information —__ 
that will be of help in future work, are 
incorporated in the notes. When field a 
notes are completed the data are trans- 
ferred to permanent records on legal- A 
sized cards. The drawing made on 
these cards shows several street inter- 
sections. The streets are drawn to a 
scale of approximately 100 ft to the 
inch, but the width is purposely exag-— 
gerated to show locations more clearly. — 
If necessary, they can also be laid to- | 
gether to form a map. These cards 
are numbered consecutively and each 
intersection is cross indexed on a tele- 
phone type of index file for quick refer- 
ence. Photostats are also made of the 
cards for use in the field. 
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rete A paper presented on Oct. 26, 1955, at the 


Economic and Human Values of Safety 
Arthur J]. Webb 


California Section Meeting 


a nd in Sacramento, Calif., by Arthur J. Webb, Safety Coordinator, East Lig 


Bay Munic. Utility Dist., 


URING the past two or three 
. years, the water works industry 
in the US has rapidly awakened to 
_ its responsibilities in the field of safety. 
_ The Bureau of Labor Statistics has 
_made a detailed study on injuries in 
the water industry, and the AWWA 


assuming its rightful role in water 
_ works plan of operations. 

What is safety? Or rather, what is 
it not? Safety is not a program of 
give-aways, prizes, and awards. Safety 

_ is not the achievement of a no-accident 
record. Safety is not wearing hard 
hats. But it is the philosophy that one 
_ is his brother’s keeper; it is a per- 
sonal project, especially among the 


company hiring a man is responsible 
for his welfare when he is on the job. 
_ There are also legal and moral factors 
that govern this philosophy. State 
law requires the maintenance of a safe 
place in which to work. Failure of 
_ this maintenance can lead to excessive 
as liabilities. Safety is also a moral re- 
sponsibility. Injuries and deaths 
a _ caused by carelessness and lack of 
safety precautions are unforgivable. 


Insurance Rates 


Business operations face grave finan- 
cial risk where injuries to personnel 
are concerned. The state law right- 
fully requires that a safe place for em- 
ployees to work. This provision has 
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resulted in many huge claims and law- 
suits. Claims of $75,000 and over are 
not unusual today. In Alameda 
County, a company is being sued for 
over $250,000 for one injury. These 
suits are not covered by insurance for 
compensation, medical, and _ hospital 
expenses. How many such cases could 
any company absorb without jeopardiz- 
ing its very existence? 

All companies must carry disability 
compensation insurance or satisfy the 
state that they can insure themselves. 
There are fewer self-insured companies 
in the state than insurance companies. 
The state sets basic rates for insurance 
costs of various occupations. Insur- 
ance charges are based on these rates. 
The water works industry is a large 
enough insurance unit in California 
to receive a rating separate from 
other industries, and will therefore have 
lower or higher basic rates depending 
on the number of accidents and the 
number of people who are disabled 
in the industry. Reducing accidents 
means reducing direct insurance costs. 

Companies can save money individu- 
ally by having good accident experi- 
ences. Last year the East Bay Mu- 
nicipal Utility District paid $75,000 
in compensation insurance premiums. 
With regard to accidents, 1955 was a 
good year with an experience of 6.5 
lost-time accidents per million man- 
hours. As a result, the company re- 
ceived a refund of over $45,500 on 
the eines or 60 per cent of the 
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original. In 1954, the company paid 
$65,180 in compensation insurance 
and received a dividend of almost 
$45,000. These refunds reflected re- 
duction in lost-time accidents per mil- 
lion man-hours from twenty to three. 
The present average is about four acci- 
dents; not as iow as it could be. By 
teaming up to reduce accidents, every 
water works in the state will benefit 
from the reduction in basic insurance 
rates. 


Responsibility 


Who are the important men in a 
company? The managers, the sales- 
men, the servicemen? How far would 
they be able to operate without pipe- 
layers, ditchdiggers, and the men who 
run big rigs or keep books. The fact 
that they are on payrolls should mean 
that they are very important people 
who must be given, among other 
things, safe places to work. 

Water works management too often 
feels that, as insurance companies are 
bound to pay for all injuries, there is 
no need to hire a safety man or insti- 
tute a safety program. Management 
people tend to emphasize dams and 
treatment rather than accident pre- 
vention. Many companies admit 
knowing little about safety programs. 


Definition and Comparison 


The Bureau of Labor Statistics re- 
port shows that in the nation as a 
whole, the water works industry has 
a frequency of 22 lost-time accidents 
per million man-hours. This means 
that, in a year, out of every 500 em- 
ployees, 22 were injured so badly that 
they could not return to work the next 
day. In California, water works have 
the same frequency experience. 

A lost-time accident is one in which 
injury prohibits work the next day. 
If 500 mapagens work one year, a 


million man-hours are clocked. If 22 
of those employees have a lost-time 
accident, the frequency will be 22. 
The Bureau of Labor Statistics reports _ 
a water company with a frequency of 
500. This means that there was an 
average of one lost-time accident in © 
the year of 1953 for every employee 
in the company. Can a water works 
company afford that type of operation ? 
The gas industry has a frequency of 
10.51. The communications industry 
has a frequency of 1.3. Steel mills © 
and automobile manufacturers have > 
frequency rates of 3.85 and 2.68 re- 
spectively. The national average for 
all industries in 1955 was 7.22 lost- — 
time, accidents per million man-hours, 
or approximately one third of the 
water works frequency. A company 
having 50 employees can afford only 
two lost-time accidents in a year to 
have a frequency of 20. One lost-time 
accident would give a frequency of 10. 


Previous Measures 

Many people are working to de- 
crease the high water works accident — 
frequency. In California, the trans- 
portation, communications, and_ utili- 
ties committee for the Governor’s in- _ 
dustrial safety conference is setting up __ 
a system of awards for good perform- 7 
ance. The committee also plans to i ae 
distribute a brochure on the basic prin- _ 
ciples of a safety program. 

The AWWA in New York has © 
taken two important measures. The 
first is the production of a complete 
safety manual for the water works © 
industry (J). A complete text of this — 
manual was published in the JouRNAL 
for July-December 1955. The other — 
measure is a system of awards, now — 
in the process of development. 

Louis J. Alexander, chairman of the 
California Section of AWWA, estab- 
lished a task force to study ny in 
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the water works industry. Acting as 
chairman, the author called on A. C. 
Rener, District Operations Engineer, 
Los Angeles Department of Water and 
Power, and Norman Andrews, Assist- 
ant General Manager of the San Jose 
Water Works, to study the problems. 
Other members of this committee rep- 
resented construction and maintenance, 
and business affairs and community 
relations. The author represented the 
safety field. After an all-day session 
on this subject, the committee recom- 
mended that the California Section of 
the AWWA do the following things: 

Promote safety in each water 
works in the state. 

Furnish safety promotional mate- 
rial for water utilities. 

3. Furnish program outlines for the 
use of AWWA manuals and other 
educational media. 

4. Draw up a basic design for a 
safety program in any water works 
industry. 

5. Publicize safety in the industry. 

6. Have the safety committee pro- 
mote a safety contest nationally within 
AWWA. 

The committee suggests that the 
top management of all participating 
companies of the California Section be 
contacted and asked to participate in 
the program outlined above. This pro- 
gram would best be accomplished by 
establishing a permanent safety com- 
mittee within the present structure of 
a section. When a water works com- 
pany, no matter how large or small, 
sets up its own safety program, the 
following points should be considered : 

1. Management must be personally 
concerned in the reduction of accidents. 

2. Top management must state its 
pers ‘rsonal position and lead by example. 


3. AWWA can help by collecting 
analyzing and distributing data. 

4. Accident analysis should be car- 
ried out before treating the symptoms 
Accident review boards are of great 
help in the procedure. 

5. Results of the study should be 
made known to all in the company. 

6. Safety measures should be out- 
lined to personnel. Most employees 
will want to follow set procedure. 

Accident prevention should be 
stimulated with items like gadgets, 
posters, and contests. 

8. Property should be _ inspected 
regularly. A worker committee may 
do this. 

9. Safety councils and insurance 
companies should be asked to help. 
The author works regularly in full co- 
operation with the East Bay chapter 
of the National Safety Council. 

10. It is important that the responsi- 


bility for a program be assigned to one 

individual who will develop it. 
Safety precautions have paid off in 

good employee relations and in re- 


duced accident frequency. It would 
do well to remember, however, that a 
good record is a reward and not an 
objective. The objective is to have 
safe working conditions and good atti- 
tudes toward accident prevention. 
Every employer should remember that 
an individual important enough to be 
asked to do a job is important enough 
to protect. Promotion of safety meas- 
ures and implementation of these are 
urgently needed. They will benefit 
everyone. 


Reference 
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) (table Water Results 


Your best “good will” ambassador is a tap water which 
is clear, sparkling, and free from any noticeable taste or 

dor. Very few consumers will relish water containing 
dors of chlorine, fish, grass, cucumbers, etc. It is an 
accepted fact that adequate dosages of AQUA NUCHAR 
activated carbon will permit you to deliver to your con- 
sumers a palatable water with an added sparkle that 
will delight both you and your customers. 


Our Technical staff will gladly, without obligation, give 
your plant a complete odor survey and recommend how 
and where AQUA NUCHAR can best be used to produce 
palatable water. 


GOOD CARBON:GOOD WATER:GOOD WILL 
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 there’s a cost that ¢tay 
& seven years 


os All water meters are fine instruments. Any fine instrument loses accu- a 8 sricmu? 
5 racy as it wears. Because ‘of this fact, written between the lines of ' 
b any water meter price are two items you can't read for many years. tdpdah Hew 
Yet they are vital in choosing the lowest ‘‘total price." 
_« First, as a meter loses accuracy, it gives away revenue. Before its "od § wO 
_ first overhaul it may give away twice as much money as it seems to 
‘save in its ‘‘low bid" original price. 7 
Secondly, to keep the meter accurate you may have higher repair 
costs over the years ... or premature scrap-and-replace costs. Good 
meters often vary widely in this respect. 
Tridents are preferred because they earn more and cost less in 
f the long run. They never become obsolete. You modernize your Tridents 
as you repair. Ask your neighbor... or ask Neptune for details. 


19 West 50th Street * New York 20,N. Y. NEPTUNE METERS, LTD. 
1430 Lakeshore Road © Toronto 14, Ontario 
Branch Offices in Principal American and Canodion Cities 


4 NEPTUNE METER COMPANY 


48, No. 11 
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‘All the Water You Need’—our 
October exhortation—or even half that 
much would, at the time of this writ- 
ing, be worth at least 102 electoral 
votes to the presidential candidate who 
could convince voters of his ability 
to deliver, for, from Texas and Okla- 
homa right up into the Dakotas, at 
least eleven states are desperately 
droughtbound, and weathermen are 
promising no real relief until 1959. 
By that time our suggestion of im- 
porting polar ice into Texas may al- 
ready have been adopted or someone 
may well have discovered a way to con- 
vert oil into water. What with Dallas 
already drinking water marketed in 
milk containers at 50 cents a gallon, 
compared to the 7 cents a gallon price 
of crude oil, the incentive for some 
latter-day alchemist ought to be more 
than sufficient. 

That the Sahara, which author Philip 
Wylie, in a recent American Weekly 
article, threatened as “America’s herit- 
age, unless ...,’ may be coming 
faster than even he feared is nowhere 
more evident than in Texas. There, 
185 of the state’s 254 counties are al- 
ready classed by the federal govern- 
ment as drought-disaster areas and the 
estimated $750,000,000 loss to farmers 
and ranchers grows with every rainless 
day. Bad enough of itself this year, 
when Dallas cooked up a record 38 
days with temperatures from 100° to 
109°F, but coming at the end of 7 or 8 
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years of inadequate rainfall, the dry- 
dom has been what one newsman called 
“monumental” in its impact. 

Even so, there aren’t many Texans 
who would hesitate to say that Texas 
can get all the water it needs—with a 
little doing. And the doing is cer- 


tainly not being discouraged by the © 


current crisis. Unfortunately, though, 
more-water doings take time, and the 
immediate is pretty uncomfortable. 
Yet even on that score, some Texans 
are proving ingeniously self-sufficient. 
At Stamford, for instance, Mayor W. 
B. Robinson and his city council met 
one day and proclaimed the following 
Tuesday a “rainy day.” And, of 
course, it rained—only 0.02 in. to be 
sure, but next time the proclamation 
will be more strongly worded. Then, 
at Austin, the State Water Board re- 
ceived instructions to put pressure on 
Washington to stop the Navy hurri- 
cane hunters from their diversionary 
tactics, to give Texas a taste of some 
of those deluges that flooded New Eng- 
land last year. And, on a more per- 
sonal plane, at Richardson, Jess Tripp 
called out the local fire department to 
put out a fire in his well. It was burn- 
ing sure enough—fumes from a broken 
butane line having been ignited by a 
spark from the water pump and burned 
$150 worth of damage into the side of 
the Tripp house—but with water 
worth 50 cents a gallon, Jess ended 
up with a good bit more than $150 


iA. 
° 
ve 
ic 
4 
ve 
— 


Ros: | Not the shortage of water as much 


36 PER PERCOLATION AND RUNCFF 


i Vol. 48, No. 11 


(Continued from page 35 P&R) 


worth in his well before the blaze was 
subdued. There’s more than one way 
—that’s for sure! 

As for Oklahoma, they have their 
own separate and distinct ways, the best 
of which was good enough to rate a 
couple of pages in Life last May. Con- 
centrated faith was the secret weapon 
which residents of Hobart, Okla., suc- 
cessfully brought to bear on the ele- 
ments, when, under the leadership of 
local druggist Jim Bledsoe, the town 
donned its raincoats and rubbers to 
prove that they really had faith in the 
effectiveness of their preacher’s prayers 
for rain. It took a sunny 101°F day 
under an umbrella, but the technique 
apparently worked, for where plain 
prayers had been unsuccessful for over 
2 years, the implemented ones paid off 
in less than 24 hr, and the rains con- 
tinued for a week, leaving from 5 to 14 
in. over the whole area. 

Whether by proclamation or politics, 
fire or faith, though, rain is still needed 
by a thirsty third of our states. And 
from time to time and place to place, 
people will have to depend upon such 
rather uncertain techniques to survive 
the dry cycles until they realize that 
for considerably less than 50 cents a 
gallon they can be provided “all the 
water they need, when and where they 
need it!” 


as the shortage of water works engi- 
neers is becoming our most serious 
problem these days, for the water prob- 
lem is one of distribution whereas the 
engineer problem is one of creation. 
Why there should be a shortage of 
engineers at the prices being offered 
to new engineering graduates may be 
a little difficult to see when time isn’t 
taken into account, but why there 


should be a shortage of water works 
engineers is all too immediately obvi- 
ous. Thus, while organizations like 
EJC on a national scale, through its 
Engineering Manpower Commission 
and the Engineers Club of Kansas City 
on a local scale, through $8,000 a year 
of scholarship grants in aid, try to cre- 
ate engineers, and while the Water and 
Sewage Works Manufacturers Asso- 
ciation, through the Harry E. Jordar 
Scholarship Fund, and James B. Clow 
& Sons, Inc., through its three Clow 
Graduate Fellowships, try to make 
those engineers sanitary engineers, it 
behooves the water works field itsell 
to get on the ball to make itself finan- 
cially attractive. That, of course, get: 
back to economics, which gets back 
to public appreciation, which gets back 
to “What Price Water ?’’—for which 
not to be repetitious, see above. 


Paul A. Kuhn, first recipient of the 
Harry E. Jordan Scholarship Award 
has taken a position with Stanley Engi- 
neering Co., Muscatine, Iowa, after 
completing his MS thesis, “Removal of 
Ammonium Nitrogen From Sewage 
Effluent,” at the University of Wis- 
consin. Assigned to the sanitary de- 
sign section of the firm’s civil engi- 
neering department, his first job is the 
design of a water treatment plant for 
a northern Wisconsin paper mill. A 
graduate of the University of Illinois, 
Mr. Kuhn received the Scholarshiy 
Award in 1955. The scholarship is 
supporied by an education aid fund 
established by the Water & Sewage 
Works Manufacturers Assn.  Recipi- 
ents are selected from a different re- 
gion of the United States and Canada 
each year by a committee appointed 
by the President of AWWA. The 
1957 awardee will be from northeast- 
ern United States or eastern Canada. 
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A CLARIFICATION 
SOFTENING * STABILIZATION 
The ACCELATOR® high-rate water 
treating plant replaces in a single 
basin separate mixing, coagulation 
and sedimentation basins. Saves up 

to 80% space. 
Request Bulletin 1825-C 


atu A FOR SMALL COMMUNITIES, 

INDUSTRIAL PLANTS, etc. 

The ACCELAPAK® treating plant: A 

- complete single installation water 
clarifying and/or softening plant. 
Includes “AcceLator” unit, slurry 
h feeder, Nevsot® feeder, rate of 

flow controller, gravity or pressure 

filters. 
OF gigs Request Bulletin 1870-C 
FILTER CONTROLLERS 

AND GAUGES > 
The C.-A.-P. SYSTEM® instru- 
ments afford maximum efh- 
ciency in pneumatic control 
of treatment plant opera- 
tion, provide sensitive flow 
control, accurate measure- 
ment of loss of head and 
rates of flow. 
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Less expense for property, lower 
construction costs, reduced cost per 
gallon of throughput—INFILCO 
high-rate equipment contributes to 
substantial savings on al] these factors. 
Accelerating treatment of water and wastes 

has been the prime objective of INFILCO for 
over 60 years. As a result you will find the INFILCO 
line is the most compact, efficient—and fastest—on 
the market today. Furthermore it is the most 
complete, with equipment for every need. Place full 
responsibility on one dependable source. For greater 


volume, in less space, at less cost, investigate INFILCO. 


Write today for bulletins and complete information. 


Inquiries are invited on all water and waste 
treating problems, including coagulation, 
precipitation, sedimentation, filtration, flotation, 
aeration, ion exchange and biological processes. 


INFILCO INC. 
General Offices, Tucson, Arizona 


The one company 
offering equipment 
for all types of water 
and waste treatment. 


FIELD OFFICES 
THROUGHOUT THE 
UNITED STATES AND IN 
FOREIGN COUNTRIES 


S637-A 


DRY FEEDERS 

The E Feeder—the only 
feeder with linear setting 
for adjusting rate of feed 
throughout entire capac- 
ity range. Extrusion type 
imparts simultaneous 
rocking and reciprocal 
motion of feed pan; for 
either constant rate or 
automatic proportional 
feeding. 

ons Bulletin 215-CC 
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INFILCO 
the line 
- 
for fast, efficient water treatment 
— 
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The masthead of the September 
1956 issue of Water & Sewage Works 


reads: “Linn Harrison Enslow, Edi- 


tor.” It has read that way for 25 


--years—since October 1931, when Linn 
_ Enslow left his position as research 


engineer for the Chlorine Institute 


to edit what was then called Water 


Works & Sewerage. To his alert and 
energetic guidance and numerous in- 
-novations, much of the success of that 
magazine is attributed by its publisher, 


Scranton Gillette. 


That Linn En- 


wens 

> 

slow’s contributions to the progress of 


the water industry are not limited to 


journalism alone is a fact needing no 


- amplification for members of AWWA. 


A holder of the Diven Medal, the 


- Goodell Prize, the Fuller Award, and 


7 


Honorary Membership, he has found 
time during his busy career to serve 


AWWA as Director, Vice-President, 


- spirit on its committees. 


and President, and has been a moving 
His silver 
anniversary as editor is a milestone in 


Wives Association. Organized Mat 
8, 1956, during the sessions of the 
water works short school at Texa 
A&M, the TWSWA noted as its pur 
pose “the entertainment and social en 
joyment of the membership.” Under 
the leadership of President Mrs. Sid 
ney L. Allison of Corpus Christi, Veep 
Mrs. Winfield S. Mahlie of Fort 
Worth, and Secretary-Treasurer-Editor 
Mrs. Leroy N. Rice of Harlingen, th 
organization has now grown to a mem 
bership of 63 and has added to its pur 
poses education and philanthropy a 
well as fun. Already in print are th 
first two numbers of The Pipette, th 
group’s quarterly newsletter, which i 
soliciting advertising with the idea a 
using the income for its philanthropi 
ends. 

No bridge club this, the gals seer 
to want to get under the bridge an 
down in the water to find out what 
their husbands are doing and to be c 
some assistance. And who was it tha 
said southern belles just stand by an 
wring their hands? Just wait for Dal 
las in 1958, when all of AWWA wi 
be exposed to this auxiliaration. 


A chief utility accountant is bein 
sought by the Philadelphia Wate 
Dept. to head its accounting unit. Af 
plicants should have a utility account 
ing background and be familiar witl 
accounting procedures analysis an 
large-scale cost accounting. A colleg 


degree in accounting or equivalent, tc 
‘What the American Legion has, gether with at least 7 years of exper: 


the VFW has, what the Ancient 


and Accepted Scottish Rite Masons 


_ have, the Texas Water and Sewage 
Works Association now has, too—a 


ladies auxiliary, that is—perhaps a 


_ first step toward an American Water 


ence (4 in a supervisory capacity), i 
required. Salary will be $8,900 
$11,200. Resumes should be sent to 
W. J. Schwabe, Personnel Officer 
Water Dept., 1120 City Hall Anne: 
Philadelphia, Pa. 
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38 Pé 
: 
: 4 
| 


THESE WHEELER-ECONOMY PUMPS HOLD 
CONSTANT LEVELS IN THE NEW TRICKLING 
FILTERS AT DALLAS’ WHITE ROCK PLANT 


Two of the Wheeler-Economy pumps 
installed in the White Rock Sewage 
Treatment Plant for Dallas, Texas 
are believed to be the largest ever 
operated through magnetic couplings. 
In order to maintain constant levels 
in the suction wells and grit channels, 
each of the two units driven through 
magnetic couplings are governed by 
an elaborate float level control. This 
helps the big Wheeler-Economy pumps 
to maintain level within predeter- 
mined 6” limitations. Total pumping 
capacity of the four Wheeler-Economy 
pumps installed at the White Rock 
Plant is 134 million gallons a day. 


Rely on Wheeler-Economy for help 
in complex pumping problems, 


WHEELER-ECONOMY HORIZONTAL, MIXE 
FLOW RAW SEWAGE PUMPS AT INSTALLATION 


dependable delivery and performance 
that lives up to promise. 


Wheeler-Economy Pumps in Operation at Dalias’ White Rock Plant 


e 24” suction x 24” discharge variable = 
pump driven thr magnetic coupling 
250 HP, 2300 volt horizontal electric motor. 
Capacity 20,000 gallons per minute at 40’ total 
dynamic head. 

e 24”x20” variable speed pump, driven 
trough magnetic coupling by 200 HP, 2300 


volt motor. Capacity 13,000 GPM at 40’ TDH. 
e 42” x 46” constant speed pump, driven by 400 

HP, 2300 volt motor. Capacity 40,000 GPM 

at 37’ TDH. 

24” x 20” constant speed pump, driven by 200 

motor. Capacity 20,000 GPM 


WHEELER-ECONOMY PUMPS 


Cc. H. WHEELER MANUFACTURING CO., ECONOMY PUMPS DIVISION ie 
19TH AND LEHIGH, PHILADELPHIA 32, PA. 
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LUDLOW 
VALVES 


ss The water supply for thousands of people may depend upon 
on a few large valves which must be reliable. Only a huge, spe- 
cially equipped foundry, backed by giant cools, in a modern 

__ | precision machine shop can supply this dependability. Ludlow 

* has been the headquarters for large valves for nearly a Century. 


= i LONG LIFE and- DEPENDABILITY are built in. Ludlow 

S. Valves are fully bronze mounted. The two piece wedging 
mechanism is simple and rugged. The double disc parallel seat 
construction results in a wiping action that cleans the seats 
during the closing operation. The stems are special high censile 
strength Ludlow manganese bronze with precision cut modified 
acme threads. 


“NO POSSIBLE DIFFERENCE IN FIRST COST CAN 
OVERBALANCE THE PERPETUAL ECONOMY OF QUALITY.” 
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List 340 Cleorway, quiet closing 
check volve increasing type 
with flange ends 


Low cost insurance against severe slam on pump shut down 
is provided in the Rensselaer clearway, quiet closing, non- 
slam check valve. 

In operation, the gate is normally completely out of the 
line of flow and head losses are extremely low, even at high 
velocities. The lever arm and adjustable spring force the 
gate toward its seat on pump shutdown and the gate seats 
firmly at the instant of zero velocity, without slamming. 

The List 340 Spring Check Valve may be installed in 
either horizontal or vertical pipe lines and is made in sizes 
up to 30 inch and pressures of 200 lbs. with flange ends 
only. Dual levers and springs may be provided for extreme 
conditions. All parts are readily accessible through the 

4 large removable cover. 
The increasing type illustrated bolts directly to the pump 
discharge flange, eliminates increasers and saves valuable 
_ space. For locations where slamming is not anticipated, 
the Rensselaer list 37 without lever and springs is recom- 
mended. For higher pressures, the List 39 operates on non- 
shock cold water, oil or gas up to 400 Ibs. W.P. 22 


1 


ensselaer 
VALVE CO. 


DIVISION OF 
THE LUDLOW VALVE 


MANUFACTURING CO., INC. 


A 

vat 

st 340 The gore 
out of the line of TH 

TROY, NEW YORK 
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7 A waxed-paper distribution sys- 
tem for supplying water in emergen- 


and their allied industries. The “pipe- 
line” to be used is as unusual in shape 
as it is in material, being in the form 
of a noncontinuous parallelepiped—the 
shape of a milk carton, that is—and 
that it actually is! Thus, the distribu- 
tion system involved would start at 
dairies near the area affected by the 
emergency with the substitution of 


stricken area. 
This quick means of supplying safe 


Pu _ provide relief to the people of Strouds- 
burg, Pa., during the flood that fol- 
lowed Hurricane Diane in August 
1955. Its success there prompted 
officials to consult with repre- 
sentatives of the dairy industry and 
health and relief organizations to 
develop a program to assist areas rav- 
aged by any of the natural or man- 
a _made calamities. When such disasters 
a strike, it will be the local civil defense 
director who will turn the valve on the 
supply of parallelepiped water by get- 
ting in touch with cooperating dairies. 
_ From that point on, the water will 
speed along on a waxed surface. 


A. P. Black, research professor of 
_ chemistry, has been named head of the 
recently organized research group in 
ah sanitary chemistry at the University of 
Florida, Gainesville. Dr. Black’s res- 
ignation as head of the university’s 
chemistry department took effect last 
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Graduate engineers—civil, mechan- 
ical, chemical, and sanitary—are needed 
by the Louisiana Dept. of Health for 
training as public health engineers, at 
a starting salary of $395 (no experi- 
ence required). There are also vacan- 
cies in various public health engineer 
grades. For details, write to: State 
Health Dept., Box 630, New Orlean 
7, 


The burrowing hose mystery is 
back again—this time at Parris Island 
S.C., the Marines’ basic training camp 
which has been getting enough of 
hosing lately without it. Still it wa 
there, last July, that Mrs. Bernard 
Pekala, wife of a staff sergeant sta 
tioned on the base, used a garden hos 
to fill her child’s wading pool and 
having finished, threw the hose asid 
for a few minutes to get things read) 
for junior. When she turned aroun 
to retrieve the hose, it was making ; 
worm-line into the sandy soil and thre 
“husky” Marines plus the “entire” fir 
department couldn’t prevent the hol 
from swallowing up a full 20 ft of it 

We don’t doubt that this same sor 
of thing has happened before withou 
the publicity that reporters—on th 
Island for other reasons—gave it 
After all, the Marine Corps itsel 
would hardly want to publicize the fac 
that three Marines—supposedly enoug! 
to handle a company of dogfaces— 
couldn’t manage a length of garde 
hose. And certainly the individua 


Marines, aware of the obvious inter 
pretation of their reporting such a fact 
would never let it out. 

Inasmuch as it is nothing new, we 
can only assume that the ground wate: 
used for supplying the base reall) 
seeks its own level! 


“3 
4 
packaging operation. The water-fill 
cartons would then be marked clear 
. 
(Continued on page 44 P&R) 
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Check This Check Valve 
and keep your troubles in check 


4 

CHAPMAN CHECK VALVE 


Everything works in your favor. 

With Chapman’s Tilting Disc Check 
; "i Valve there’s no vibration, no fluttering, no 
noise. There’s no slamming, with usual 


_ piping arrangements, no banging to cause 
damage to system or valve. There’s no 
grinding, scraping or wearing to either the 
or seat. 
All of this means less headaches to you 


they see that enough room is given 


listed and shown in our Catalog 30-A. Send 
for it and check the valves you need for sistance. 
replacement or new piping systems, now. 


_,.. both physical and financial headaches. The yeh Goes 
_ The smooth, sure, quiet action means less, 
. ere’s the idea in back of it all. 
= much less, maintenance over the longest When the flow is on, “airfoil” disc 
period under toughest operating conditions. is held firmly against stops in the 
“14° body. When the flow drops, disc 
c : Chapman Tilting Disc Check Valves balances itself quietly on whatever 
with money-saving advantages like these flow there is. When the flow stops, 
are available in iron and steel, with stand- disc drops quickly and tightly on 
4 . . special bevel seat. It’s as simple as 
a ard end to end, for handling fluids or gases that. It’s as sound as that. And 
under a wide range of pressures. They’re valve men will be pleased when 


| = 


The CHAPMAN Vaive Mfg. Co. 
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Fordin’ Along... 


Recent newspaper articles tell of a large 
city where the impounded supply is so 
nearly exhausted that it is necessary to 
bring in water from a distant river which 
has a high salt content. The brackish 
water is so unpalatable that quite a 
business has developed in the sale of 
fresh water in half gallon paper con- 
tainers at 20¢ each. Few people realize 
that enough pure, safe water from the 
average public supply costs each citizen only about a nickel for all 
he can drink in a year. 


+ 


(Continued from page 42 P&R) 


The ‘do-it-yourself’ fad, which first, patented last July by A. H. Em 
; f ; mons and R. A. Lauderdale for the 
has already caught itself up to the AEC, fission products by 
us—the passing water through steel wool, clay, 
done-to rather than doing—the atomic ivate arcod 4 ix 

kits so far introduced are intended 


combating radioactivity rather than Pye second developed by William J 
_ creating it. Thus we can hope to sur- : : 


removes 


; vive at least one more Christmas before 
Junior gets his “Toddler's Fusion 
Set.” In that time perhaps even we— 
_ who find ourself all thumbs and bruises 
with the things “a child can put to- 
- gether”—will have a chance to become 
proficient in the use of one of the new 
home drinking water decontamination 
kits. 

Actually, of course, the decontami- 
nators are “simple.” We have that on 
the authority of the two sets of Jour- 
NAL authors who invented them. The 


on 46 P&R) 


Lacy and Don C. Lingsten at Oak 
Ridge, was described last September 
as also using ion-exchange resins 
which would remove up to 98 per cent 
of lethal radioactivity in 15 min. 
Comforting as these discoveries may 
be, they do cause us pause in getting 
back to the war-necessity idea of “do- 
it-yourself.”” Still hoping for uncon- 
tamination rather than decontamina- 
tion, we can at least be happy about 
the plug for the importance of water 
=e than if we did it ourself! 


\ 
‘q 44 P&R 
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Bright $ Sign 
in the Water Line 


oF: Most operations in the water pro- 


cessing line cost money . . . with little 
or no opportunity to make them pay 
for themselves. 


CLARIFYING 


One bright spot in the line is the 
water meter, which measures and de- 
termines the income. And when the 
meter is well set it can earn more by 
being well protected but still easily 
available for reading and changing. 


Many water utilities are realizing 
thousands of dollars annually in labor 
savings and in increased revenues from 
well-set and well-maintained meters. 


Perhaps you, too, can show bigger 


FIL 
See net profits this inexpensive way. 


Send for 
Ford Catalog No. 56. 


THE FORD METER BOX COMPANY, INC. 
Wabash, Indiana 


te 
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Fluorinews seems to be bulking 
larger and larger these days, particu- 
larly in the Detroit and New York 
areas, but what is news to those who 
write it and read it offers very little 
really new. One piece of late data we 
have been able to glean is the Septem- 
ber 30 total of 1,400 communities add- 
ing fluorides to water supplies serving 
more than 30,000,000 people. Another 
is the fact that in 80 US cities serving 
fluoridated water to more than 15,- 
000,000 people, there has not, accord- 
ing to the New York City Dept. of 
Health, been a single legal claim based 
on harmful effects of fluorides. Be- 
yond this, the facts seem merely fur- 
ther confirmation of the 10-year find- 
ings at such places as Grand Rapids, 
Newburgh, Sheboygan, and Brantford. 
Not just the pros, but the antis, seem 
to be resting their cases on the same 
basic arguments wherever the contro- 
versy flares afresh, and reviews of 
those arguments have received the at- 
tention of such popular magazines as 
the Saturday Evening Post and Mc- 
Call’s, wherein the profluoridation con- 
clusions of such reputable writers as 
J. C. Furnas and Robert L. Heilbroner 
are likely to carry considerable weight. 
On the anti side, one remarkable quote 
attributed to Charles FE. Perkins, 
Washington, D.C., scientist and au- 
thor, stands out: “I say this with all 
the earnestness and sincerity of a scien- 
tist who has spent nearly 20 years’ re- 
search into the chemistry, biochemistry, 
physiology, and pathology of fluorine— 
any person who drinks artificially 
fluoridated water for a period of 1 year 
or more will never again be the same 
person, mentally or physically.” Now, 
if he will only tell us what kind of 
water will keep us the same, we will 
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at last have discovered the Fountain 
of Youth. 

Meanwhile, our clippings continue 
much more fluoriviews than fluorinews. 


Emil C. Jensen, chief, Div. of Eng. 
& Sanitation, Washington State Dept. 
of Health, has been elected vice-presi- 
dent of the Federation of Sewage & 
Industrial Wastes Assns. He succeeds 
John W. Cunningham, consulting en- 
gineer, Portland, Ore., who resigned 
for reasons of health. 


Eugene L. Macdonald and Law- 
rence S. Waterbury have retired as 
general partners in the engineering 
firm of Parsons, Brinckerhoff, Hall & 
Macdonald, New York. Both men 
will continue as consultants, with Mac- 
donald remaining as chairman of the 


board. 


Dig those crazy Chinese—those 
“crazy” Chinese being the Red ones, and 
dig they do do—wells, that is, though 
not too well, it appears. At any rate, 
the headlines these days have been fea- 
turing the 144,500 useless wells that 
were sunk in one 6-month period this 
year in Shantung Province, mostly for 
irrigation purposes. Total area occu- 
pied by these wells—many of which 
were dug in places where river water 
was readily available for irrigation— 
was reported by the Peiping Peoples’ 
Daily as 1,200 acres, with total man- 
power for digging and refilling them, 
860,000 work days. Not wanting to 
be an apologist for these Chinese com- 
rades, we certainly won’t make any 
issue of the fact that these duds do 
represent less than 3 per cent of the 
total 5,000,000-well quota set for the 
province, but, water works or no, we 
can point out that they are headed in 
the right direction. 
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erican Double-X Pipe line main- 
tained water service in Greensboro, 
North Carolina, while the original cast 
iron pipe line was salvaged. 
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Double Line to Economy 


Cast Iron Pipe 


American Double-X Mechanical Joint Pipe 
was selected when Greensboro, North Caro- 
lina, officials ordered a new water supply line. 

Part of this new line, across a marshy area, 
was quickly and easily installed on concrete 
piers. These piers parallel the route of the 
original line, which was installed in 1924. 

With the new line installed, maintaining 
service, the original line was dug up. It was 
then re-located on the same piers. Because it 
was Cast iron, the pipe was in serviceable con- 
dition after more than 30 years in the ground. 
Both lines now supply water to Greensboro 
users. 

These lines, the old and the new, demon- 
strate the dependable durability and proven 
economy of cast iron pipe. When you select 
pipe, specify American Cast Iron Pipe. You 
will get the longer service life that means 
greatest economy. 

Corrosion-resistant, long-life cast iron pipe 
and fittings are manufactured by the Ameri- 
can Cast fron Pipe Company in 2” through 
48” diameters. A wide variety of joints is 
available. 

SALES OFFICES 

New York « Chicagoe Cleveland Denvere Dallas 
Minneapolis + Houston « Orlando « Pittsburgh 
Kansas City « San Francisco + Los Angeles 


American Double-X Mechanical Joint Pipe, installed on cement 
piers parallel to Greensboro’s original cast iron pipe water main. 
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CAST IRON PIPE Co. — 
BIRMINGHAM 2, ALABAMA 
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calling it these days, 


as well as at 


House,” 


been the 


so roiled the 
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Singe Singe Prison is what they’re 
for New 
State’s pen is just about dry. 

of the water shortage at the “Big 
a number of 
which have of 


nearby communities 
- pended upon New York City’s “old” 


Croton Aqueduct for their supply, has 
draining of “old” 
Reservoir required by repairs of 1955 
flood damages to Cornell Dam. The 
lowering of the reservoir waters has in 
remaining supply that 
the county health department has had 
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York 
Cause 


Croton 
resulting fire 


back 


to declare it unsafe for use. Among 

uo the towns affected, only Ossining has 

rte a filtration plant and has thus been duct. 

. * able to continue drawing a supply from 

aqueduct. North Tarrytown and conservation 
» Irvington, as well as communities 

a which use water directly from the any day now. 
a “old” Croton Reservoir, have been 
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make it sing sing again. 
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forced to look elsewhere for help 
Meanwhile, Ossining has been keeping 
the 2,000 employees and inmates of the 
prison thirst-quenched and clean, but 
attempts to supply the fire hydrants 
the prison have, 
quate pressure, 
has the attempt to fill the prison’s 
400,000-gal storage 


for lack of ade 
been unsuccessful, 


tanks. 
bee1 


aqueduct. 


measures that those 
solitary are expecting bread and wine 
That certainly 
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Micrometer torque seating 
switch gives tight valve closure, 
and protects valve parts from 
damage. 

Self contained unit—no gears, 
stem nut or bearings to buy. 
Weatherproof, dust-tight, 
watertight and explosion-proof 
construction. 

Hammerblow device... allows 
motor to reach full speed, before 
load is engaged. 

Non-rotating handwheel built 
into the unit. 

Automatic declutching. 

Motor is disengaged during 
handwheel operation. 

Can always be declut i for 


LimiTorque 


See the newest 

Mechanical 

#80 — 22nd National 
Coliseum. 


Check these Features 


handwheel operation regardless 
of weather or electrical conditions. 

High torque motors. 

Simple valve yoke. 

Mcy be mounted in any 
position. 

Three to four times faster hand- 
wheel operation. 

Actuation may be by any avail- 
able power source such as elec- 
tricity, air, oil, gas, water or 
steam. LimiTorque is readily 
adapted for microwave control. 

LimiTorque is designed for plug, 
butterfly, gate and globe valves 
up to 96'' diameter . . . Entire 
Unit and nut can be lifted off valve 
yoke, by removing flange bolts. 
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PHILADELPHIA GEAR WORKS, INC. 
in ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA 


developments 
Power Transmission at jrDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTRO 
FLUID MIXERS FLEXIBLE couruNes 


Limitorque Corporation Philadelphia 


A type SMA LimiTot que op- 
erating a 30"' gate valve. 


It is the 
hazard that has 
worrying prison officials and sent then 
all directions to get usable water 
into the 
thought has been to skim off the good 
quality water still on top of the Crotor 
Reservoir and siphon it into the aque 
Pending some solution, Warde 
Wilfred Denno has imposed such stric’ 


Latest 
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LONG-LIFE ACCURACY 
Produces 
MAXIMUM 
LONG-LIFE REVENUE 


City after city is joining the 
swing to CALMET for one basic 
reason ... MAXIMUM REVENUE 
with MINIMUM UPKEEP, year 
after year. 


Why don’t you standardize on 
CALMET? 


Manufactured by 


Well Machinery & Supply Co., Inc 


Fort Worth, Texas 


bots 
Set 


CALMET 


“THE METER YOU CAN COUNT ON” 
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Any old Journals today? Occa- 
sionally AWWA receives communica- 
tions from worthy organizations re- 
questing donations of back numbers 
of the JourNAL. If you will let us 
_ know which years’ issues you are will- 
ing to donate, we will be glad to put 
you in touch with organizations desir- 
ing them, or to keep the information 
on file pending future requests. Write 
s Journal Donations, American Wa- 
ter Works Assn., 2 Park Ave., New 
York 16, N.Y. 
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Crushed graphite ore is being of- 
fered as a filter medium for water 
plants by Graphilter Corp., Llano, 
Tex. It is said to be a superior me- 
dium because of its porosity, long bed 
life, and ease of backwashing, among 


BELL JOINT 
LEAK CLAMPS 


GASKET SEALER 
COMPOUND 


C-1-60 CAST 
IRON BOLTS 


Carson glands and bolts 
made of corrosion-resistant 
C-I-60 cast iron—last as long 
as cast iron pipe. Glands ac- 
commodate variations in pipe 
dimensions, insure uniform 
compression of rubber gasket. 


Write for information 


H. Y. CARSON COMPANY 
1221 Pinsen St. Birmingham, Ala. 


other advantages. A uniformity co 
efficient of less than 1.8 is claimed fo 
“Graphilter,” which is made in fiv 
sizes and is obtainable in bulk or it 
l-cu ft bags. 


John §S. Telfair Jr. has resigned a 
chief engineer of the Central & South 
ern Florida Flood Control Dist. t 
join the consulting firm of M. H. Con 
nell & Assocs., Miami, Fla. Mr. Tel 
fair, who had held the post since 1954 
is expected to continue indefinitely a 
part-time consultant to the FCD gov 
erning board. 


F. Homer Bell, field export man 
ager of Philadelphia Quartz Co., At 
lanta, Ga., died Aug. 30, 1956, after a 
prolonged illness. He had been a1 
AWWA member since 1944. 


Harry C. Boardman, director of 
research for Chicago Bridge & Iron 
Co., Chicago, died Aug. 6, 1956, at the 
age of 69. Born in Plainfield, IIl., in 
1887, he received a degree in civil 
engineering from the University of 
Illinois in 1910. He joined Chicago 
ridge & Iron in that year and re 
mained with the company until his 
death, except for the period 1910~26, 
during which he served in World War 
I and taught at his alma mater. 

Mr. Boardman was active in many 
professional organizations, including 
ASME, AWS (past president), 
ASCE, ASTM, American Petroleum 
Institute, Western Society of Engi- 
neers, and American Assn. for Ad- 
vancement of Science. He had been 
an AWS representative on the Joint 
Committee on Steel Standpipes and 
Elevated Tanks. 
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USE NORTHERN GRAVE 


for 


RAPID SAND FILTER 


FILTER SAND SPECIFICATIONS ar 


carefully laid out. The Effective Sizes and Uniformity Coefficients 
used by Consulting Engineers and also recommended by the Ameri- 
can Water Works Association are the result of long years of research 
and experience. 


The Northern Gravel Company is equipped to give you prompt 
shipment whether it be one bag or many carloads, exact to specifi- 
cation. Filter sand can be furnished with any effective size be- 
tween .35 MM and 1.20 MM. 


CH EMICAL QUALITY of the filter sand is also im- 


portant. It must be hard, not smooth and free of soluble particles. 
This requires perfect washing, and grading facilities. We have every 
modern device for washing, drying, screening and testing. 


Fl LTER GRAVEL supporting the Filter Sand Bed must 


be, in turn, properly graded to sizes calculated to support the Filter 
Sand, and be relatively hard, round and resistant to solution. 


The new Northeast Station in the City of Detroit, which is scheduled 
for completion in 1956, is one of the major projects included in 
the water department’s expansion program. The Northern Gravel 
Company furnished 120 carloads of filtering materials for the 48 
rapid sand filters incorporated in this plant. 


Northern Gravel has no equal in facilities and our reserves of both 
sand and gravel are inexhaustible. Northern Gravel Company has 
been in business over 40 years. We guarantee uniformity of products 
and our records enable us to duplicate your requirements on short 
notice. Our location is central and we have commodity rates in 
every direction. 


NORTHERN GRAVEL COMPANY 


£6 Muscatine, lowa 


P.O. Box 307 


Phone: Amherst 3-2711 
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PERCOLATION AND RUNOFF 


TRANSITE 
FILTER BOTTOMS 


4X SAFETY FACTOR 


rong . . practical . . . and rugge 
Nithstands many times the force of the 
yerest filter run. Non-corrosive Trar 
filter bottoms are designed and tested t 
thstand a load of 5,000 lbs. per sq. ft 
insuring a safety factor of over 4 
Stable under all conditions. No anchor 
ing necessary . . . resists six to seven 
times normal force of uplift during back 
wash. 


Practical design assures constant flow an 
uniform backwash. Scientifically ma 
tured so that the ports cannot be 
gravel blocked . . . closed by expansion 
. or enlarged. Departure from tradi- 
nal design substantially reduces labor 
d costs. Field assembly requires at 
e minutes and a screw-driver. 


Write For Literature 


FILTRATION 


EQUIPMENT 


CORPORATION 


271 HOLLENBECK ST. 
ROCHESTER 21, N. Y. 


aout Vol. 48, No. 11 


(Continued from page 50 P&R) 


Frank M. Brooks, president and 
general manager of Brooks Products, 
Inc., Pasadena, Calif., died Oct. 5, 
1956, at the age of 64. He was noted 
for his leadership in the affairs of his 
adopted city, Pasadena, to which he 
came from Santa Barbara, Calif., 
where he was born in 1892. Himself 
an active member of AWWA, Mr. 
Brooks’ firm has held Associate Mem- 
bership in the organization since 1920. 


Walter S. Byrne, former general 
manager of the Omaha, Neb., Metro- 
politan Utilities Dist., died Oct. 5, 
1956, at Seattle, Wash. He was 67 
years old. A native of Baltimore, 
where he began his career in public 
utilities, Mr. Byrne came to Omaha 
Electric Light & Power Co. in 1908 
and was later associated with Ne- 
braska Power Co. He became general 
manager of the Metropolitan Utilities 
Dist. in 1939, serving in that capacity 
until 1954. The following year he as- 
sumed the presidency of Seattle Gas 
Co., retaining that post when the firm 
merged with another to become the 
Washington Natural Gas Co. He 
joined AWWA in 1939. 


Pierre M. Hulsart Sr., retired divi- 
sion engineer of the New York City 
Board of Water Supply, died Sep. 18, 
1956, at Syracuse, N.Y. He was 71. 
Born at Seabright, N.J., he was gradu- 
ated from New York University in 
1906. He began his career with the 
Board of Water Supply as a rodman, 
later becoming assistant engineer and, 
in 1949, division engineer. He retired 
in 1954, after 48 years of service with 
the board. Mr. Hulsart played a lead- 
ing role in the development and con- 
struction of New York’s Catskill 
Aqueduct. 
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boost pressure at peak loads 
in Port Washington, New York 


DE LAVAL 


TWO-STAGE 
CENTRIFUGAL PUMPS 


This De Laval two-stage horizontal split-case pump is 
one of a pair used to boost pressure during peak hours 
in the Port Washington, New York water works, Taking 
water from a large underground storage tank, these 

De Laval units maintain pressure throughout the system. 
The dependable centrifugal pumps are powered by 
Caterpillar diesels with speed increasers; they deliver 
1500 gpm at 400 feet tdh with 15 feet lift requiring 

185 bhp. 

De Laval 21S-2KS pumps are designed with e back- 
to-back impellers for balanced hydraulic thrust e easily 
replaceable threaded impeller wearing rings e long-life 
labyrinth case rings ¢ ring-oiled ball bearings — plus 

ten other important design features. They are available 
in sizes from 2 inch to 8 inch discharge, for capacities 

to 3000 gpm and heads to 750 feet. Write for Bulletin 
1501 giving complete data. 


+, 


P&R 53 


KA 


Consulting 
Engineer: 
Angus D. Henderson 


Westbury, 
Long Island, N. Y. 


Contractor: 
D. Fortunato, Inc. 
Floral Park, 

Long Island, N. Y. 


DE LAVAL STEAM TURBINE COMPANY 
822 Nottingham Way, Trenton 2, New Jersey 4 


OL 


i 


Interior, filter plant pipe 
gallery: RAMUC Utility 
Enamel safeguards piping, 
walls and ceilings. 


AT CLEVELAND, TENNESSEE’S unique new 
Water Treatment Plant, a push-button in 
the filtration plant starts and stops opera- 
tions in the pumping station five miles 
away. All other functions are automatic. 
A minimum of maintenance is required. 


INERTOL coatings contribute to this 
cost saving because they work for years 
without maintenance. Consulting Engi- 
neers Wiedeman and Singleton, Atlanta, 
Ga., specified INERTOL 100% for both 
filter plant building and pumping station. 
They've specified INERTOL since 1939. 


Buy INERTOL paints direct from the 
manufacturer. Shipment within three 
days. Write today for free booklet J-754, 
“Principal Types of Protective Coatings.” 


SPECIFICATIONS FOR RAMUC UTILITY ENAMEL 


a A glossy chlorinated natural rubber-base 


coating in color for nonsubmerged con- 


crete, steel and indoor wood surfaces. 


INERTOL® PAINTS GUARD 
REMOTE CONTROL PUMPING STATION 


Vol. 48, No. 11 


118’-high automatically operated water 
intake and pumping station. Interior 
walls, ceilings, valves, etc., protected and 
beautified with RAMUC® Utility Enamel. 
Attractive GLAMORTEX® Enamel guards 
exterior steelwork. 


(Needed on steel only where surfaces are 
subjected to heavy condensation and are 
almost constantly wet or subjected to 
chemical fumes. In all other cases use 
GLAMORTEX Enamel, excellent alkyd- 
resin coating in color.) 


Steel Surfaces. Colors: Color chart 560. No. of 
coats: 3 over primer. Coverage: 300 square 
ft. per gal. per coat. Approx. mil thickness per 
coat: 1.2. Drying time: 24 hours. Primer: Shop 
Primer —INERTOL Rust-inhibitive Primer 
No. 621; Field Primer — INERTOL Quick- 
Drying Primer No. 626. Thinners: INERTOL 
Thinner No. 2000-A, for brushing; No. 
2000, for spraying. Application: Brushing: 
RAMUC Utility Enamel — brush type: as 
furnished. Spraying: RAMUC Utility Enamel 
— spray type: add sufficient Thinner 2000 
to secure proper atomization. 


(Write for RAMUC specifications for con- 
crete surfaces, and for GLAMORTEX speci- 
fications for steel and indoor wood.) 


Princo A complete line of quality coatings for sewage, industrial wastes and water plants. 
INERTOL CoO., Inc. 


484 Frelinghuysen Avenue, Newark 12, N. J. © 27-6 South Park, San Francisco 7, Calif. 
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ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Water, Sewage, Industrial Wastes and Incineration 
Problems 
City Planning, Highways, Bridges and Airports 
Dams, Flood Control, Industrial Buildings 
Investigations, Reports, Appraisals and Rates 


Three Penn Center Plaza Philadelphia 2, Pa. 


BLACK AND ASSOCIATES, INC. 
BLACK LABORATORIES, INC. 
Engineers and Chemists 


Water, Sewerage, Hydrology, Waste Treatment 
Complete Laboratory Services 


700 S. EB. 3rd St. Gainesville, Fila. 


ALVORD, BURDICK & 
HOWSON 
Engineers 
Water Works, Water Purification, Flood 
Relief, Sewage Disposal 
Drainage, Appraisals, Power 
Generation 


20 North Wacker Drive Chicago 6 


BOGERT and CHILDS 


Consulting Engineers 


Cunton L. Bogert Frep 8. Carips 

Ivan L. Booert Donatp M. Ditmars 

Ropert A. Lincotn A. MANGANARO 
Martin 


Water & Sewage Works 

Drainage 

Highways and Bridges 
145 Bast 32nd Street, New York 16, N. Y. 


Refuse Disposal 
Flood Control 
Airfields 


AYRES, LEWIS, NORRIS & MAY 


Consulting Engineers 
Louis E. Arres Rosert Norris 
Georoe E. Lewis C. May 
Sruart B. Marnarp Homer J. Haywarp 


Waterworks, Sewerage, Electric Power 


500 Wolverine Building, Ann Arbor, Michigan 


Bowe, Albertson & Associates 


Engineers 
Water and Sewage Works 
Industrial Wastes—Refuse pra 
Disposal—M unicipal Projects 
Industrial Buildi Reports — 
Pla: pecifications 
Supervision of Construction 
and Operation— Valuations 
Laboratory Service 


75 West Street New York 6, N.Y. 


A. S. BEHRMAN) 


Chemical Consultant 


Water Treatment 
Ion Exchange Processes and Materials 
Patents 


9 S. Clinton St. Chicago 6, Ill 


BROWN AND CALDWELL 
Civil and Chemical Engineers 
Water—Sewage—Industrial Waste 
Consultation— Design—Operation 

Chemical and Bacteriological Laboratories 


66 Mint Street San Francisco 3 


BLACK & VEATCH 


Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 


BUCK, SEIFERT AND JOST 


Consulting Engineers 
Warun Disrosar— 
Hyrpraviic Devevormunts 
Reports, Investigations, Valuations, Rates, 
Design, Co n, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 B. 19th St., New York 3, N. Y. 


Investigations and Reporte 
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BURGESS & NIPLE 


Consulting Engineers 
(Established 1908) 

Water Supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Laboratory Municipal engineering 
Supervision 


2015 W. Fifth Ave. Columbus 12, Ohio 


CAUSEY AND WEEKS 
ENGINEERS 
Designers . Consultants 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Investigations and Reports 
Supervision of Construction 


Streets and Highways 
6165 E. Sewells Point Road, Norfolk 13, Va. 


BURNS & McDONNELL 


Engineers—Architects—Consultants 


Kansas City, Mo. 
P.O. Box 7088 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—Incineration—Gas Systems 
Valuations—Rates— Management 
Laboratory—City Planning 


601 Suismon Street 
Pittsburgh 12, Penna. 


Phone 
DElmar 3-4375 


JAMES M. CAIRD 
Established 1898 
C. E. Currton, H. A. Bennett 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. Troy, N. Y. 


CHAS. W. COLE & SON 


Engineers—Architects 


Sewerage, Water Supply, Bridges, 
Highways, Toll Roads, Industrial, Municipal 
and Commercial Buildings 


220 W. LaSalle Ave. South Bend, Indiana 
Central 4-0127 


CAMP, DRESSER & McKEE 
Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply —Sewerage 
Flood Control & Drainage—Bridges 
Ornamental Street Lighting Paving 

Light & Power Plants—Appraisals 


351 E. Ohio St. Chicago 11 


CAPITOL ENGINEERING CORP. 
Consulting Engineers 
Water Works, Sewage Disposal, Airports, 
Dams and Bridges, Roads and Streets, 
Planning, Design and Surveys. 


Dillsburg, Pa. 


Rochester, N. Y. Dallas, Texas 


Cotton, Pierce, Streander, Inc. 


Associated Consulting Engineers 
E. R. Cotton P. B. Streander 
G. A. Gieseke G. Damon 


I 
I. J. Silverstone 
Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Refuse Disposal 
Street 55 Road 
New York 38, N.Y. wanda, N.Y. 


132 Nassau 
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DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads 


Highways 


Grade Se tions—Bridges—Subways 


Transportation 


Investigations—Reports— Appraisals 
Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


Fay, Spofford & Thorndike, Inc. 


Engineers 


Water Supply and Distribution — Drainage 
Sewerage and Sewage Treatment 
Airports — Bridges — Turnpikes 


Investigations Reports Valuations 
Designs Supervision of Construction 


Boston, Massachusetts 


GARRITY & MOSHER 


Engineers 
Leo V. Garrity L. W. Mosher 


Municipal and Industrial Water and 
Sewage Works 
Water System Analyses 
Tunnels and Foundations 
Reports, Designs, Plans and Specifications 


14050 W. McNichols Rd. Detroit 35, Mich. 


Glace & Glace, Inc. 
Civil and Sanitary Engineers 


Water Supply, Purification and Distribution, 
Dams, Sewerage, Sewage and Industrial 
Waste Treatment 
Investigations, Reports, Designs 
Supervision of Construction and Operation 


1001 North Front Street, Harrisburg, Penna. 
Wash., D.C.—Easley, S. C.—Tallahassee, Fla. 


FINKBEINER, PETTIS & STROUT 


Harovp K. Srrout 
Consulting Engineers 
Reports, Designs, Supervision, 
Water Supply, Water Treatment, icons, 


reatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Ohio 


Carueton 8. Finxspetner E. Perris 


GREELEY AND HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Refuse Disposal 


220 S. State Street, Chicago4 


FREESE & NICHOLS 


Fort Worth, Texas 


FREESE, NICHOLS & TURNER 
Houston, Texas 


Industrial and Municipal Engineering—Water 
Sup) Purification—Sewerage and Indus- 
tri aste and Struc- 
tures — Dams — Drai forks — Airports— 
Investigations —Valuation—Design 
vision. 


Super- 


WILLIAM F. GUYTON 
& ASSOCIATES 


Consulting Ground- Water Hydrologists 


Underground Water Supplies 
Investigations, Reports, Advice 


yo. Ww. 3301 Montrose Bivd. 
Houston 6, Texas 
77165 Phone: JA-2-9885 


FROMHERZ ENGINEERS 


Structural—Civil—Sanitary 
Four Generations Since 1867 
Water Supply ; Sewerage ; Structures ; 
Drainage ; Foundations 
Investigations; Reports; Plans and 
Specifications ; Supervision 


New Orleans 


FRANK E. HARLEY, C. E. 


Consulting Engineer 
Water Supplies, Highways 
Municipal Problems 


260 Godwin Ave. 
Wyckoff, N.J. 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 

Industvial W Wastes—Gar 
rts—Bridges— ‘lood Control 
Investigations & Reports 


Harrisburg, Pa. 


Philadelphia, Pa. 
Pittsburgh, Pa. 


Daytona Beach, Fla 


HASKINS, RIDDLE & 
SHARP 


Consulting Engineers 


«& — Wastes— 
ydraulics 
Reports, Design, Supervision of Construction, 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Avenue Kansas City 5, Mo. 
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PROFESSIONAL SERVICES 


V ol. 48, No. 11 


Professional 


THE JENNINGS-LAWRENCE CO. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports— Design—Construetion 


1392 King Avenue Columbus 12, Ohio 


HAVENS & EMERSON 


W. L. Havens A. A. Buraer 
J. W. Avery H. H. Mosevey 
F. 8. Patocsay E. 8. Orpway 
F. C. Consultant 
Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations— Laboratories 


Leader Bidg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


JONES, HENRY & 
WILLIAMS 
Consulting Sanitary Engineers 
Water Works 


Sewerage & Treatment 
Waste Disposal 


Security Bidg. Toledo 4, Ohio 


HAZEN AND SAWYER 


Engineers 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
Reports, Design, Supervision of 
Construction and Operation 
Appraisals and Rates 


122 Bast 42nd Street 
New York 17, N.Y. 


3333 Book Tower 
Detroit 26, Mich. 


HARRY J. KEELING 


Consulting Engineer 
Electrical— Mechanical—Corrosion 


Investigations—Reports—Advisory Service 
Mobile radio communication systems ; 
Special mechanical design problems ; 
Soil corrosion, Electrolysis, 

thodic protection 
of buried or submerged metal surfaces. 


1718 Livonia Avenue Les Angeles 35, Calif. 


ANGUS D. HENDERSON 


Consulting Engineer 
Water Supply and Sanitation 


Westbury, New York 
Bayside, New York 


330 Winthrop St. 
210-07—29th Ave. 


ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 


R. Kennepy Rosert M. Kennepy 
Investigation— Design 
Water Supply Water Purification 


Sewage and Waste Treatment 
Waver Reclamation 


604 Mission St. San Francisco 5 


HORNER & SHIFRIN 
Consulting Engineers 
W. W. Horner E. E. Bloss V. C. Lischer 
Water Supply—Airports—Hydraulic Engineer- 
ing—Sewerage—Sewage Treatment— Munici- 
pal Engineering—Reports 


Shell Building St. Louis 3, Mo. 


MORRIS KNOWLES INC. 


Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning 


Park Building Pittsburgh 22, Pa. 


ROBERT W. HUNT CO. 
Inspection Engineers 
(Established 1888) 

Inspection and Test at Point 

igin of Pumps, Tanks, 
Conduit, Pipe and Accessories 
175 W. Jackson Bivd. 
Chicago 4, Ill. 
and Principal Mfg. Centers 


KOEBIG & KOEBIG 
Consulting Engineers Since 1910 


Investigations, Reports, 
Designs and Appraisals 
Water Supply & Water Treatment 
Sewerage & Sewage Treatment 
Municipal Engineering 
Industrial Buildings 
3142 Wilshire Bivd., Los Angeles 5, Calif. 
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LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 


Water Supply 
Dewatering 
Recharging 


551 Fifth Avenue 


Salt Water Problems 
Investigations 
Reports 


New York 17, N. Y. 


METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 
Airports Valuations 
Laboratory 


Statler Building 
Boston 16 
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THE PITOMETER 
ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement & Special 
Hydraulic Investigations 


50 Church Street New York 


Nussbaumer, Clarke & Velzy, Inc. 


Consulting Engineers 


Sewage Treatment—Water Supply 
Incineration— Drainage 
Industrial Waste Treatment 
Appraisals 


3@7 Franklin St., Buffalo, N. Y. 
500 Fifth Ave., New York 36, N. Y. 


LEE T. PURCELL 


Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Dis) 1; Industrial Wastes ; Investigations 
rts; Design ; Supervision ol 
truction & Operation 


Analytical Laboratories 


36 De Grasse St. Paterson 1, N. J. 


THE H. C. NUTTING COMPANY 


Testing Engineers—Inspection Service 
Foundation Investigation—Test Borings 
Soil Mechanics—Sewage Flows—Analysis 

Construction Control—Soil—Concrete 

Bituminous Pavements—Water Waste Survey 
Specifications —Consultations 


4120 Airport Rd. Cincinnati 26, Ohio 


THOMAS M. RIDDICK 
Consulting Engineer and Chemist 


and Industrial Water Purification, 
Treatment, Plant Supervision, 
dustrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 
nalyses 


369 E. 149th St. New York 55, N.Y. 
MOrt Haven 5-2424 


PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures — Power — Transportation 
51 Broadway New York 6, N.Y. 


RIPPLE & HOWE, INC. 


Consulting Engineers 
O. J. Ripeie V. A. VASEEN B. V. Howe 
Appraisals— Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


833—23rd St., Denver 5, Colo. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Prrnie Ernest W. 
Rosert D. MitcH Cart. A. ARENANDER 
Ma coum Prante, Jr. 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25TW. 43rd Se. New York 36, N. Y. 


RUSSELL & AXON 


Consulting Engineers 


Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
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Professional — 
Sewices 


ALDEN E. STILSON & ASSOCIATES 
(Limited) 
Consulting Engineers 
Water Supply—Sewerage— Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—Surveys— Reports 


245 N. High St. Columbus, Ohio 


J. HOMER SANFORD 


Consulting 
36 Years of G dwat igation 
Groundwater Development, Recharge, 
Dewatering and Salt Intrusion 
Analysis of Available Supply and Safe Yield 
Litigation Reports and Testimony 


Forest Hills 75, N.Y. 


1 Ascan Avenue 


J. 8. Watkns G. R. Watkins 
Consulting Engineers 

Municipal and Industrial Engineering, Water 

Supply and Purification, Sewerage at Sewage 

Treatment, Highways and Structures, Reports, 

Investigations and Rate Structures. 

251 East High Street Lexington, Kentucky 

Branch Office 
901 Hoffman Building Louisville, Kentucky 


SCHAEFER & WALTON 
Consulting Ground- Water Hydrologists 
Investigations, Reports, Advice 
on 
Ground Water Development, Induced 


Infiltration From Surface Streams, 
Artificial Recharge, Dewatering. 


16 Leland Ave. Telephone 
Columbus 14, Ohio AMherst 8-3316 


WESTON & SAMPSON 


Consulting Engineers 


panned Sup pply and Purification; Sewerage, 
Sewage and Industrial Wastes Treatment. 
Reports, Designs, Supervision of Construction 
and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WHITMAN & HOWARD 


Engineers 
(Est. 1869 
Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
te., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


SMITH AND GILLESPIE 


Consulting Engineers 


MUNICIPAL UTILITIES 
AND PUBLIC WORKS 


Complete Engineering Services 
JACKSONVILLE, FLORIDA 


WHITMAN, REQUARDT 
& ASSOCIATES 
Engineers Consultants 


Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans 
Supervision, Appraisals 


1304 St. Paul St. Baltimore 2, Md. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


327 S. LaSalle Street 
Chicago 4, Illinois 


Hershey Building 
Muscatine, Iowa 


WILLING WATER 
Public Relations Consultant 
Willing Water cartoons available in low-cost 
blocked electrotypes and newspaper mats for 
use in building public and personnel good will 
Send for catalog and price list 
American Water Works Association, Inc. 
2 Park Avenue New York 16, N.Y. 
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ariflo 


Orlando, Florida Water Treatment Plant includes three Walker 
Process Clariflows for lime softening as well as algae and color 
removal. The unit in the foreground, completed in 1954, in- 
creases the plant capacity to 24 MGD. The two original Clari- eS 
flows were installed in 1949. Each unit is 56° square x 17’ deep. 


Consulting 
Robert & Co., 

Atlanta, Ga. 

Gen'l. Mgr. — Orlando 
Utilities Commission — 
Mr. C. H. Stanton, Mgr. 
Orlando Water Dept.— 
Mr. L. L. Garrett 


The Clariflow combines flocculation, good fluid mechanics and clarification in a rel- 
atively small tank. Mixing, flocculation, stilling and sedimentation are independently 
operated and controlled. The positive control of flocculation and clarification enables 
the operator to readily select the most economical method of operation when handling 
changeable water conditions. 


Short circuiting tendencies are eliminated by means of exclusive multiple, tangential 
diffusers which simultaneously and equally distribute the flow. Balanced multiple 
surface weir troughs make efficient use of short detention periods and insure clarified 
overflows. 


The Clariflow is applicable wherever there is a municipal or industrial need for 
water or waste treatment. It can be used in all operations including combined intimate 
chemical homogenizing, flocculation‘ and clarification in rectangular, square or circular 
basins. The Clariflow gives excellent results in the treatment of municipal and indus- 
trial water for—softening—turbidity removal—color removal—algae removal. Indus- 
trially it is universally used in—oil separation and emulsion breaking plants—blast 
furnace flue dust thickening—paper stock reclamation. 


W rite for bu 


WALKER PROCESS EQUIPMENT INC. 
FACTORY—ENGINEERING OFFICES—LABORATORY 


AURORA, ILLINOIS 


LORIDA 
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History is written on water 


Great civilizations of the past 
— Egypt, Persia, Babylonia — 
waned when their water sources 
dwindled. 

It could happen to us .. . if 
we let it. 

Today, for example, America’s 
thirst for water is beginning to 
outrun its supply. Industry and 
homes use more and more water 
. -- billions of gallons daily. 

Yet average annual rainfall 


does not increase. And erosion 
of moisture-holding soil con- 
tinues. What can you do? 
Several things: encourage 
your water officials to plan in 
advance for necessary water 
facilities. Support realistic 
water rates and bond issues de- 
signed to increase your supply. 
And conserve where you can. 
The hour is late... but not 
past if you will do your part. 


SERVES 
THE CENTURIES 


America’s population, productive ca- 
pacity and notional prosperity keep 
growing 

In more than 64 American cities 
this upword economic trend is en- 
couraged by an adequate water sup- 
ply and the cast iron woter mains 
thot hove carried it so efficiently for 
@ century or more. 

Cast iron's longevity and reliabil- 
ity meon continuing, economicol ser- 
vice ...tox dollars saved that can be 
used to improve service still further 


Rely on Cast tron Pipe to 
carry America's Water 


Socramento, Cal. installed this cost 
iron woter main over 100 years ago. 
It is still doing the job. Yet today's 
cast iron pipe, modernized and cen- 
trifugolly cost, is even stronger, more 
durable. 


Longer Lasting Gas Mains 


Compony laid this 
9 ncin more than 100 
yeors ago. It's still serving. 

For more than a century many 
American utilities hove used cost iron 
gos moins. They hove paid for them- 
selves many times over. Cast Iron Pipe 
Research Association, Thos. F. Wolfe, 
Managing Director, 122 So. Michigan 
Avenue Chicago 3. 
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We know what an effective job you are doing — satisfying your 
community's ever-increasing need for water, 


We know too that the active support of a thoroughly alerted 
public is vital to the success of your work. 


To help enlist that support, Cast Iron Pipe Research Association 
is running a series of national advertisements* — one of which 
appears opposite, 


By alerting millions of Americans to the danger of our growing 

scarcity of water, such ads make your job of supplying it easier. TEL, 

Cast Iron Pipe Research Association, Thos. F. Wolfe, Managing nee a 

Director, 122 So. Michigan Ave., Chicago 3. ” 


cast haves 
The Q-Check stencilled on pipe is the Registered i 
Service Mark of the Cast Iron Pipe Research Associction. ie ry o 


*Page ads in 4 national newsweeklies and business f ete eh 
publications with 9 million combined readership. gt 
\ 
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ow ater Pollution Abstracts (Great Britain). 


CORROSION 


An Anomaly in Pipeline Corrosion Diag- 
i L. P. Suprasin. Corrosion, 12:99 
In 


-sand- areas. Attack was not so 
evident on pipes in areas backfilled with 
-loam-cinders. Apparently, porosity of sand 
allowed alternate immersion and exposure to 
air on the hot pipe surface, resulting in rust 
scale (FesO.) formation. This highly ca- 
thodic FesO, scale, loosely attached to under- 
lying bare metal, supports intense local-action 
corrosion cell. Loam cinder backfill, being 
less porous, tends to maint. more uniform 
- vapor environment around heated pipe and 
thus retards formation of highly cathodic 
magnetic oxide scale—CA 


Effect of Ammonia Compounds on the 
Production Efficiency and Corrosion of 
Heat-Plant Equipment. D. S. SHEVTSov. 
Teploenergetika (U.S.S.R.), 2:48 (’55). 
Production tests were undertaken to det. 
possibility of employing NHs water (I) to 
feed steam boilers used in sugar industry. 
Modern 2-drum boilers were used with steam 
pressure of 25-32 and 39 atm. Temp. of 
steam was 375-450°. Boilers were fed by 
mixt. of 60-70% of products of primary 
condensation and 30-40% of product of sec- 
ondary condensation—i.e. of so-called I. 
Expts. proved that I, in spite of tendency 
to form stable foam, can be successfully em- 
ployed. Addn. of I also decreases salt con- 
tent of steam. Steel boilers are practically 
protected from corrosion when I is used, 
which does not need to be deaerated when 
concn. of NHs is as high as 100 mg/kg. 
Bronze tubing of pumps is not attacked since 
it is not in contact with air, but bronze 
armatures of deaerators are rapidly corroded. 
Overall functioning of boilers is improved. 


(Continued on page 68 P&R) 


CONDENSA TION 


Vol. 48, No. 11 


Key: In the reference to the publication in which the 
abstracted article appears, 
volume 39, page 473, issue dated May 1947. 
lication is paged by the issue, 39:5:1 (May 47) indicates volume 39, number 5, page 1, issue 
dated May 1947. Abbreviations following an abstract indicate that it was taken, by permis- 
sion, from one of the following periodicals : BH—Bulletin of Hygiene (Great Britain) ; sta 
—Chemical Abstracts; Corr—Corrosion; IM—Institute of Metals (Great Britain) ; PHEA 
-—Public Health Engineering Abstracts; SIW—Sewage and Industrial Wastes; 


39:473 (May °47) indicates 
If the pub- 


WPA- 


Evaluation of the Chemical Corrosion Be- 
havior of Cold and Hot Water. H. STEIN 
RATH. Gas- u. Wasserfach (Ger.), 97:140 
(56). Deposition of effective carbonate 
protective layer requires carbonate hardness 
of at least 3° (German, 1° = 10 g CaO/cum 
water). However, hardness prior to heating 
should not exceed 10° or disturbing scale 
deposition will occur. Ca(HCQOs). content 
must be low. Cl ion contents over 30 mg 
per | can affect protective layer. Content 
of nitrate and nitrite ions is generally unim 
portant, except for alloys contg. Zn. Content 
of NH, compds. over 20 mg NH./I cause 
corrosion of usual metals. NHs protect 
Fe but destroys Cu-contg. alloys. Phos 
phates and silicates limit corrosion. Fe plu 
Mn contents over 0.2 mg/l are harmful t 
Cu and Cu alloys. O is necessary for for 
mation of protective coatings but causes cor 
rosion with waters which do not form pro 
tective coatings. For formation of protective 
coatings, water temp. should not exceed 65 
and max. temp. of heating surface should 
not exceed 90°.—CA 


Reduction of Iron and Copper Corrosion 
in Steam and Water Cycle With Amines 
S. M. Sperry. Combustion, 27:65 (’55) 
Ammonium compds., used in generating sta 
tions to prevent iron oxide deposition in 
boilers, was found unable to protect turbines 
from corrosion. NHs was largely lost in 
steam, resulting in lowered condensate pH 
and serious corrosion of condensate pumps 
Cyclohexylamine and morpholine (I) were 
tested for suitability as NHs replacements. 
I was detd. to be more effective because of 
its stability at high temps. and pressures and 
its even distr. throughout steam and water 
cycle. Steam, condensate, and feedwater are 
maintained at pH of 8.8-9.0 with I residual 
of 3-4 ppm. By anals. of condensate, feed- 
water, boiler water, and steam, effectiveness 
of I treatment is compared with pH control 
by (1) recirculation of boiler salines, (2) 
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Walerspheroid at Ocala, Florida 
This 500,000-gallon Waterspheroid stores 500,000 gallons of water and 
serves the Northeast section of the City of Ocala. The tank, used for 
general service and fire protection, has a diameter of 55 feet, 6 inches. 
The tank is 132 feet, 6 inches to the bottom capacity line. 


Horton Ellipsoidal bottom elevated tanks, standpipes, reservoirs, 
radial-cone tanks and Waterspheres are also available to meet your water 


_ storage requirements. Write our nearest office for an estimate or infor- 


mation. 


CHICAGO BRIDGE & IRON COMPANY 


Plants in Birmingham, Chicago, Salt Lake City and Greenville, Pa. 


BIRMINGHAM CHICAGO TULSA BOSTON SOUTH PASADENA 
PHILADELPHIA NEW YORK DETROIT SEATTLE SALT LAKE CITY 
SAN FRANCISCO HOUSTON ATLANTA’ CLEVELAND PITTSBURGH 


In Canada—HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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NHs, and (3) with no treatment, at 4 dif- 
ferent generating stations. Properties of I 
and method for its detn. are described —CA 


Water Main Cleaning and Lining. J. A. 
FranK & A. G. PerKIns. Wtr. Sew. Wks., 
102:150 (’55). Increased demand for piped 
water supplies and increase in per capita 
consumption of water call for max. capac. of 
pipelines. Loss of coefficient in water pipes 
can be recovered by cleaning, the 2 main 
methods being drag method for 4-in. and 
6-in. pipes, and pressure method for 8-in. 
and larger pipes. Both methods are de- 
scribed in detail, together with use of pipe- 
cutting machinery and means of disposal of 
flushed-out waste water. Benefits obtained 
by cleaning are only temporary, and exam- 
ples are given of retuberculation of cleaned 
pipes and other deteriorations. This can be 
overcome by utilizing modern methods of 
- cement lining of pipes in position, Centri- 


line process for centrifugally applying ce- 
ment to interior of water mains is described. 


CONDENSATION 


Vol. 48, No. 11 


(Continued from page 64 P&R) 


For pipes of 24-in. diam. and over, lining 
machine usually carries operator; for pipes 
of 24-16-in. diam., the machine is remote 
controlled. Thickness of lining applied 
varies with size of pipe, and is usually -3 
in. thick. Special fittings in pipe are shielded 
prior to lining. Tate lining process for 
pipes of 4-14-in. diam. is also described. Ex- 
amples are given of successful use of both 
processes.—CA 


BOILERS AND FEEDWATER 


Selection of a Rational Scheme of Water 
Treatment for Drum Boilers Having 
High and Very High Ratings. M. S. 
Suxros & I. M. Soxotov. Teploenergetika 
(U.S.S.R.), 2:38 (55). 7 different possi- 
ble water treatment methods are considered 
for 5 different types of available natural 
waters at several values of condensate re- 
turn and drum blowdown for number of 
high-rating boilers. These combinations are 
compared graphically and in tables as to 


(Continued on page 70 P&R) 
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How this hydrant 


It’s unique...it’s the B-50-B 


VERY new installation of Darling B-50-B 
A.W. W.A. Hydrants . . . proves the advantages 
this new hydrant offers you. 

Darling's ball bearing design cuts required oper- 
ating torque more than 50% —an important factor 
in any system. Action is easy, smooth and sure! 

Darling ““O” ring seals provide a dry-top, packless 
hydrant, minimizing service and maintenance needs 
and eliminating the hazard of water reaching the 
operating threads. 

This operating surety and low-cost performance 
of Darling B-50-B hydrants are bonus values that 
just can’t be matched. You can get the B-50-B de- 
sign in a wide range of Darling hydrant types to 
meet your particular installation requirements. 


Send for Bulletin 5403 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 23, Pa. 


Manufactured in Canada by 
The Canada Valve & Hydrant Co., Lid., Brantford 7, Ontario. 
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space requirements, steel consumption, and 
costs. Information aids in selection of op- 
timum method for certain specific cases.— 
CA 


The Chemical Deaeration of Boiler Water 
—the Use of Hydrazine Compounds. J. 
Leicester. Trans. ASME, 78:273 (’56). 
Although use of hydrazine hydrate or dihy- 
drazine phosphate would appear to provide 
ideal chem. method for deaeration of boiler 
feedwater, these compds. do not always react 
quantitatively with DO. MHydrazine-O re- 
action in dil. systems, such as boiler feed- 
- water, would appear to be surface reaction. 
Mechanism of this reaction is not yet fully 
_ established but there is some evidence to indi- 
cate that it may be heterogeneous. Hence, 
it appears impossible to predict that hydrazine 
_ will work satisfactorily in all types of boiler 
plants. In view of possible surface-reaction 
mechanism, some form of catalyst unit in 
feedwater supply may be necessary. De- 
- compn. of excess hydrazine to NHs in boiler 


CONDENSATION 


(Continued from page 68 PGR) 
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water is related to completeness of hydra- 
zine-O reaction and deg. of reaction occur- 
ring at oxide surfaces in system. Provided 
that residual hydrazine content of boiler does 
not rise above 0.2 ppm, it is unlikely that the 
NHs content of steam will be greater than 
0.3-0.5 ppm. Danger of nonferrous-metal 
corrosion in presence of excess of NHs will 
make it necessary to use accurate metering 
equipment for hydrazine feed. New powd. 
hydrazine salt of dinaphthylmethanedisul- 
fonic acid contg. 11-15% hydrazine offers 
promise. This material is also very active 
dispersing agent and assists in fluidizing 
solids in boiler; it is alk. in water soln —CA 


Controlling Iron and Copper Pickup With 
Neutralizing Amines. J. D. RistropuH & 
E. A. Yorxaitis. Trans. ASME, 78:287 
(56). With either morpholine or cyclo- 
hexylamine fed to maintain a condensate pH 
of 9.0 to 9.1, Fe and Cu concns. in No. 3 
unit of Chesterfield Station are kept at very 
low values—less than 0.01 ppm throughout 


(Continued on page 72 P&R) 


Sterplatons 


CHLORINE GAS CONTROL 
EQUIPMENT 


VISIBLE FLOW INDICATION 


VACUUM SOLUTION 
FEED 


FOR: 
WATER WORKS 


SEWAGE 
TREATMENT 


INDUSTRIAL 
PLANTS 


SWIMMING POOLS 


ANYONE CAN 
INSTALL 
EASY TO OPERATE 


LOW 
MAINTENANCE 
COSTS 


EVERSON MFG. CORP. 
221 W. HURON ST. = CHICAGO 18, ILL. 


ESTABLISHED 1808 
W. S. DARLEY & C0. 


Chicago 12, HMliacis 
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THE FILES OF DR. CENTRILINE... 


- 


CASE +1687 


PATIENT: Miles of 62” and 36” steel water mainsin 


symptoms: Leakage repair costs on the increase from 1936 to 1947. Sagi 
DIAGNOSis: ternal corrosion causing pitting through the pipe wall. a ae 


TREATMENT: [ 1947, after consultation with Centriline, pipelines 
were cleaned and cement-lined in place with a smooth, 


wn dense mortar lining by the Centriline Process. 


ESULTS: The den:2 cement lining stopped leakage, eliminating 
: 3 high maintenance costs. Savings represented 13% 
be ee return on the cost of cleaning and lining.* rang 


This lining has paid for itself in only 8 years. Not only was the leakage stopped ei 


but the carrying capacity was increased. If your problem is leakage in steel pipe at lon : 
... Or capacity reducing tuberculation in steel or cast iron water mains, consider Sele a 


the advantages of cement lining in place. ess 
*From a paper written by Mr. John B. Dean, Division Engineer, Water Div., St. Louis, Mo. 


CENTRILINE CORPORATION 


A subsidiary of the Raymond Concrete Pile Company 


140 Cedar Street, New York 6, N. Y. 
WOrth 2-1429 


Branch Offices in Principal Cities 
of the United States, 
Canada and Latin America 
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steam-condensate-feedwater cycle. Attain- 
ment of these desirably low levels may be 
due in part to rigid control over other factors 
influencing pickup of metals in steam-feed- 
water cycle, especially O contamination. 
Good sampling facilities and analytical pro- 
cedures are essential in obtaining reliable 
data. Of particular importance are continu- 
ous flow of samples, solubilization of Fe and 
Cu in sample, and use of sensitive indicators 
such as bathophenanthroline and neocuproine 
in detns. of these metallic contaminants. 
Sampling methods are described and espe- 
cially necessity of soaking glassware in HCl 
soln. (1:4) for several hr followed by fur- 
ther cleaning with phosphate detergent and 
extn. with reagents used in analyses. Anal. 
procedures used for Fe and Cu are adapta- 
tions of methods employed by Smith, which 
are given in detail. Feed requirements for 
maint. of pH are approx. same in cycle 
under study for either morpholine or cyclo- 
hexylamine. Build-up of NHs in system 
because of breakdown of either amine is neg- 
ligible. However, part of small amt. of 
NH; discarded with after-condenser drains 
represent possible breakdown of amines.—C A 


Hydrazine as an Oxygen Scavenger—a 
Progress Report on Tests at Springdale 
Station. M. D. Baker « V. M. Marcy. 
Trans. ASME, 78:299 (’56). NeH« has been 
fed, on trial basis, to boiler operated at 1350 
psi since Apr., 1954. NeH, reacts only 
slowly with DO at ordinary temps.; this is 
also true with satd. steam at 345°F. In 
boiler at 1350 psi, excess N2H,« decomposes 
so rapidly that it is impossible to maint. 
more than few hundredths ppm in boiler 
water; under these conditions decompn. 
product is NHs. Decompn. appears to be 
substantial in superheater with max. temp. 
of 930°F. Rate of decompn. in boiler at 115 
psi is relatively low since it is possible to 
maint. reserve of at least several ppm in 
boiler water; at this pressure steam carried 
from 5 to 10% as much N2H, as is present 
in boiler water; volatilization is greater at 
1350 psi. NeHs does not add to dissolved 
solids in boiler water. When N2H, is used 
as O scavenger, pH of condensate is in- 
creased by NHs formed by its decompn. 
Metal pickup by condensate at pH not ex- 
ceeding 9.2 while feeding NaH. did not ex- 
ceed 0.015 ppm Fe and 0.003 ppm Cu. N:H, 
is currently several times as expensive as 
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NasSOs for removing unit of O and about 
as expensive as KsSOs. Basic problem in use 
of NeH, in high-pressure plant is detn. of 
amt. of NeH, to add to feedwater to avoid 
waste. Anal. methods are given for NsH,, 
Fe, Cu, NHs, DO, and pH, as used at 
Springdale Station —CA 


CHEMICAL FEEDING, 
CONDITIONING, AND 
SEDIMENTATION 


Use of Pulverized Quicklime for Water 
Softening. D. W. Jones. Wtr. & Sew 
Wks., 102:503 ('55). Water-softening op- 
eration at North Miami plant originally in- 
volved application of hydrated lime to hard 
well water in carefully proportioned amts 
in mixing tank wherein resultant sludge is 
partially separated and from which water is 
allowed to pass to sand filters, thence to 
storage tanks and distribution system. Proc- 
ess has been in widespread use for many 
years and involves nothing new or unusual. 
In many larger water softening plants quick- 
lime has been substituted for hydrated lime 
because of its greater activity per lb and 
because it is less expensive in form in which 
it is usually marketed. To use it success- 
fully, however, it is necessary to pass it 
through slaking process and to sacrifice con- 
siderable accuracy in proportioning thereby. 
Much larger investment is required in stor- 
age, handling, feeding and slaking equip. 
than is case when using hydrated lime and 
skill level of operating personnel must be 
considerably higher. These factors account 
for fact that use of quicklime is usually con- 
fined to plants using more than North Miami. 
Method has been discovered and applied at 
North Miami of using quicklime in pul- 
verized form, which eliminates necessity for 
slaking and preserves all advantages hy- 
drated lime has over quicklime, plus certain 
addnl. advantages. While cost per ton of 
material is more than for hydrate, because 
of its greater activity per Ib it costs less per 
unit of water treated and requires no addi- 
tional investment for storage, handling, feed- 
ing or slaking equip—PHEA 


The Use of Aeration as an Aid in the 
Clarification of Waters by Means of 
Aluminum Sulfate. G. Camprosu. Igiene 
Effect of air 


Mod. (Italy), 47:359 (’54). 
(Continued on P&R) 
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- blowing on process of clarification of nat- 
 urally turbid H:O with Ale(SO,)s (1) on 
; alk. side was studied. It was found aeration 
may reduce time required for formation and 
_ growth of Al(OH): flocs and sedimentation 
time to 4+ time which would be required if 
HO and I are simply mixed. Also aeration 
a 7 : has I-sparing action, making possible use of 
- + amt. of I necessary to produce same re- 
sults as would be obtained without aeration. 
To obtain these results, however, air-blowing 
must be done simultaneously with addn. of I 
to H:O and provided that there is present 

min. crit. amt. of Al(OH)s—CA 


. Preparation of Coagulants From Ashes of 
Certain Coals. J. GanczarczyK. Gaz, 
Woda i Tech. Sanit. (Poland), 27:292 (53). 
_ Coagulants are prepd. by activation of crushed 
ashes with concd. HeSO,, drying, and 3-5 
days of ripening. Process is protected by 
Polish patent 36,097. In this work, water 
having coloration of 60 mg Pt/l, O consumed 
10 mg O/I, turbidity 7 mg SiO/1, pH 7.4, 


was subjected to coagulation with Ale(SO,)s 
(I) and with coagulants obtained from coal 
ashes (II). Compn. of ashes was: AlsOs 
18.7-26.6; FesOs 5.8-12.8; SiOs 41.2-43.8; 
CaO 0.9-8.4; substances sol. in 10% HsSO, 
2.0-35.7 ; loss in calcination 7.0-21.4%. I gave 
reduction of color down to 5 mg Pt/1l, O con- 
sumed to 6 mg/l, and pH to 6.5. II gave, 
resp.: less than 5 mg Pt/I, 3.5-5 mg/l, and 
6.1-6.5. Coagulates produced by II are of 
3 times smaller vol. and of easier sedimenta 
tion than those produced by I. II hay 
remarkable sorption power. Necessity of 
developing method for obtaining II of uni 
form compn. in industrial application 
stressed.—CA 


AQUATIC ORGANISMS 


Energy Fixation and Utilization by Nat- 
ural Communities in Western Lake Erie. 
J. Verputn. Ecology 37:40 (’56). Photo 
synthesis (I) and respiration (II) rates i 
natural water and in water samples concc 
by screening through No. 25 silk-boltin 


(Continued on page 76 P&R) 


Builders-Providence PROPELOFLO® is a direct-reading, 
propeller-type meter designed for main line totalizing of water 
consumption . . . available in 2 to 20 inch sizes . . . with flanged, 
bell and spigot, and threaded ends. Rated capacities range 
from 15 to 5800 gpm . . . accurate to within plus or minus 2% 
of actual flow. For complete information, write to BUILDERS- 
PROVIDENCE, INC., 365 Harris Ave., Providence 1, R. |. 
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FOR MAXIMUM STRENGTH 


SPECIFY ALCO 
electric welded steel pipe 


ALCO Electric Welded Steel Pipe offers the highest possible 
degree of strength and durability in transmission pipe. 


Because it is made of the ideal material — steel — ALCo 
_ steel pipe can withstand the impact of vibration, settlement, 
- cave-in and washouts. Emergency pressures, surge and water 
_ hammer do not affect it. Steel pipe can be supported on piers 
‘ at 40 ft centers or greater, to span marshes or ravines. 


_ There are other advantages that provide a bonus in econ- 
omy and performance: 


Efficiency — Smooth, high-gloss tar-enamel inside surface gives max- 
imum rate of flow, minimum friction loss. 


Adaptability — Can be installed under water, in mud, sand, and on 
steep slopes without special care. 
Many joining methods— Can be welded, riveted, flanged, or Dresser- 
coupled. 
Low first cost — Long, 40 ft lightweight lengths reduce installation 
costs, provide more strength per dollar against bursting than any 
other material. 

Ask your nearest ALCO Sales Office for a copy of “ALco Electric 
Welded Steel Pipe for All Types of Installation,” or write to P.O. Box 
1065, Schenectady 1, New York. 5 
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CONDENSATION 


$1,000,000 


worth of research available in 
convenient, usable form at less 
than the cost of printing, which 
was largely absorbed by the 


SURVIVAL 

RETIREMENT — 


Experience With Water 
Works Facilities 


JouRNAL. 


Containing vital information 
on the actual life of mains, 


valves, meters, services and 
other facilities in 26 cities, to- 
gether with 56 pages of sum- 
mary tables that condense the 


data for easier interpretation. 


Presents the facts of life (and 
death) of the facilities of water 
supplies serving almost 10 per 
cent of all U. S. consumers plus 
400,000 Canadians. 


576 pages 

List price 

Special price to mem- 
bers who send cash 
with order 


American Water Works Association 
2 Park Avenue New York 16, N. Y. 
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cloth were measured during various seasons 
by using pH changes as index of COs change. 
During autumn, dim light was used more 
efficiently than in spring. I at optimal light 
gave avg. value of 5 micromole COs: ab- 
sorbed/10 uwl/hr and 1.6 micromole/mg ash- 
free dry wt./hr. Filtering removed about 
4 of I. Under completely natural conditions, 
avg. of 68 micromole COs was absorbed/1 
H:O/day at 23°, decreasing to 10 at 0°. 
Bottom fauna are mainly mussels (78%) 
and insects (16%), yielding avg. net wt. of 
85 g/sqm (excluding mussel shell). II of 
the latter avgd. 20 micromole CO2/g/hr, 
whereas for the former II was about 1. 
It is estd. that bottom fauna contributes 
about 4% to total II/sqm of HxO.—CA 


Direct Oxygen Consumption by Effluent 
Discharge in Lakes. A. Tuomas. 
Schweiz. Ver. Gas-u. Wasserfach Monats- 
Bull. (Ger.), 35:119 (’55). Oxygen con- 
sumption in recent yrs. in Pfaffiker and Grei- 
fen lakes is discussed; graphs and effect of 
O consumption on flora and fauna are given. 
It is concluded that effect of effluents on O 
content near surface is insignificant owing to 
compensating aeration. However, indirect 
effect of effluent attributed to excessive fer- 
tilization of lake water (phosphate addn. 
particularly) is quite noticeable, especially in 
lower depths of the lakes —CA 


Analysis of Phytoplankton Yields in Rela- 
tion to Certain Physical and Chemical 
Factors of Lake Michigan. R. E. Grir- 
FITH. Ecology, 36:543 (55). Frequent col- 
lections of nearshore water of Lake Michigan 
at Northwestern Univ. campus were taken 
during 1953-54. Data were collected on 
certain phys. and chem. factors in addn. to 
quant. anal. of phytoplankton. DO was 
highest in Apr., 1953, and Mar., 1954, with 
peaks of 12.6 ppm, and lowest (4.6 ppm) in 
Aug. and Dec. There appears to be no cor- 
relation between O satn. curve and that of 
total plankton. Free COs did not appear 
until Jan., 1954, and level of 1 ppm increased 
to 7 ppm in Feb., coincident with heavy 
snow and ice cover. Bicarbonate highs of 
135 ppm were noted in May and Feb., and 
no carbonate was found in Jan. through 
Mar. (during rest of yr approx. 20 ppm 
was present).—CA 
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four different water supplie 


from one water treatmen The Plains Electric Gene 


by GENERAL FIL ‘ R 3 tion and Transmission 


operative recently cc 
pleted at Algodones, New 
Mexico, provides 30,( 


kilowatts per hour to Sout 


west consumers.- 


quontities for four diff supplies wos required by the consult 


engineers: 


@ COOUNG WATER for the condensation of turbine steam. 
© SANITARY WATER for drinking and sonitation. 

@ MAKE-UP WATER for the boilers. 

@ SERVICE WATER for fire protection and generol utility, 


ess from o 


AERATORS e¢ FILTERS « TASTE AND ODOR « ALKALINITY 
CONTROL ¢ HIGH CAPACITY RESINOUS ZEOLITE «+ IRON L 
RUST REMOVAL  DEMINERALIZATION Ask for recommendatic 


for a water tréatment plc 


“job-engineered” to y« 


General Filter Company requirements ...a fast, 


AMES, IOWA 


efficient, economical system 


..» better water by General Filter. 


is 
h the system installed one operator can check, alter and control the 
proG moster control pone! . . . confident of comple 
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DISINFECTION 


Sterilization of Water by Use of Chlorine 
and Ultrasonic Waves. M. J. VERAIN. 
U.S., 2 (Sep. 13, ’55). App. is described 
in which both inherent germicidal activity 
of ultrasonic waves and their ability to speed 
up hydrolysis of Cl are used in sterilization 
of water. Ultrasonic waves impart to water 
oxidizing power which can be measured by 
oxidation of o-toluidine. Ultrasonic waves 
decrease pH of water, at which time oxidiz- 
ing properties develop. Water is first run 
into chlorination tank and then into open- 
top tank sealed at bottom by thin metallic 
membrane of ultrasonic generator. Opti- 
mum frequency range for ultrasonic vibra- 
tions is 400-1000 kc/sec. Required energy 
is about 10 w/sqem of section of ultrasonic 


Sey 


 beam.—CA 


Bactericidal Efficiency of Quaternary Am- 
monium Compounds (Q.A.C.) in Differ- 
ent Waters. C. W. CHAMBERS ET AL. Pub- 
lic Health Rpts., 70:545 (’55). Many waters 
interfere with bactericidal action of Q.A.C. 
In this study, hard waters have been shown 
to interfere seriously. Bicarbonates, sul- 
fates, and chlorides of Ca and Mg appear 
to be primary cause of _ interference. 
Fe(HCOs)s interfered to moderate degree, 
but this interference was minimized when 
Fe was oxidized. Natural waters in which 
bulk of mineral content was NaHCOs and 
KHCOs did not seriously interfere with ger- 
micidal action of Q.A.C. When such waters 
were boiled, most of bicarbonates were con- 
verted to normal carbonates with no ap- 
parent change in interference. Lime and 
partial zeolite softening removed consider- 
able portion of interference from hard water 
used in tests. NasP2O; and tetra-Na ethyl- 


(Continued on page 80 P&R) 


We invite inquiries to our 
nearest sales office — 


122 So. Michigan Avenue 
Chicago 3, Ill. 


350 Fifth Avenue 
New York 1, New York 


ANNISTON, ALABAMA 


30 83d NS yout 


ts 


ib 


THE 
PRESSURE 


Expanded areas of skyscrapers. . . 
Super highways with their multi-ton 
trucks and busses . . . Longer water 
hauls and greater pressure demands 
from industry and urban areas have 
put the pressure on! But pressure is 
part of our business, manufacturing 
Cast Iron Pipe . . . the pipe that has 
withstood pressure, stress and strain 
and rugged treatment for more than 
a century. 


‘ALABAMA PIPE COMPANY 
General Sales Offices 


You can be assured with Alabama's 
Super De LaVaud Cast Iron Pipe. In 
sizes of 3” to 24” in modern long 
lengths . . . Bell and Spigot, Roll on 
Joint, Mechanical Joint and Flanged. 
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enediaminetetraacetate reduced interference 
of this water sufficiently to offer promise for 
use in practical applications —CA 


Disinfection of Water with Solid Com- 
pounds of Hydrogen Peroxide. M. Por- 
STER & Z. Ceskoslov. Hyg., 
Epidemiol., Mikrobiol., Imunol. (Czechoslo- 
vakia), 3:291 (’54). Investigation has been 
- made of effectiveness of 2 solid addn. compds. 
_ of sodium bicarbonate and hydrogen peroxide 
in disinfection of water. Compds. contained 
25.4 and 24% hydrogen peroxide; was sta- 
bilized by addn. of silica gel. 1-1 samples 
of tap water contg. test compds. were in- 
- oculated with Esch. coli in concn. of 6,000- 
8,000 organisms/ml, and bact. content was 
detd. in samples taken at intervals up to 300 
min. One compd. produced complete disin- 
fection after 20-30 min when present in 
concn. of 0.1%, and after 2 hr in concn. of 
0.01%; other compd. was slightly less ef- 
fective. Effect was enhanced when decom- 
=e position of hydrogen peroxide was retarded 
iby addn. of trace of silver nitrate —BH 


POLLUTION 


.* Field Observations of Radioactivity 
at Estrela Mountain. M. X. pe Morals & 
J. M. Correra Neves. Publs. museu e lab. 
mineral. e geol. e centro estud. geol. univ. 
Coimbra, Mem. e notic. (Spain), 39:60 
(55). Observations with Geiger counter 
- gave values of 0.05 mr./hr except at Neve 
- fountains, where values up to 0.5 mr./hr 
were noted.—CA 


The Decontamination of Water in War- 
- time by Means of Ion-Exchange Resins. 
Minerva Med. (Ital.), 2:1372 
(54). Possibility of using ion-exchange 
resins for removal of radioisotopes from wa- 
ter is briefly discussed. Investigacion of 
biol. purification was carried out by passing 
highly pold. Tiber R. water through 60-cm 
column contg. 150 ml of wet cationic resin 
(Amberlite IR-120-H) (I) at rate of 0.2 
ml/ml of resin. For first 200 ml water/ml 
resin filtered, pH was 2.5, bact. removal 
(total plate count at 37°) avgd. 99.7%; 
removal of thermoresistant organisms varied 
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between 60 and 90%, and removal of Clos- 
tridium perfringens was approx. 90%. Sub- 
sequent filtration samples displayed rise in 
pH and sharp decrease in bacteria removals. 
With anion-exchange resin (IRA-400-OH) 
(II) bact. reduction ranged from 99 to 100% 
and pH ranged from 12.1 to 11.0 for first 
80 ml water/ml resin filtered. Further fil- 
tration of water produced drop in pH and 
removal of biol. agents. Column contg. 
equal parts of I and II yielded over 99.5% 
bact. reduction for first 100 ml water/ml 
resin with final filtrate pH of approx. 5.5. 
Suspensions of Esch. coli in distd. water 
with varying concns. of NaCl (0.0001-0.01 M 
NaCl) were passed through I and II. Max. 
removal of 99.2% of Esch. coli with result- 
ing pH of 2.1 was effected by I in presence 
of 0.01 M NaCl. Max. removals (above 
99.7%) of Esch. coli by II was observed in 
sample contg. 0.01 M NaCl with filtrate pH 
11.4 and sample contg. no NaCl with filtrate 
pH 5.9.—CA 


Limitations of Water Treatment Methods 
for Removing Radioactive Contaminants. 
C. P. Straus. Pub. Health Repts. 70:897 
(55). Conventional water treatment proc- 
esses may remove varying percentages of 
radioactive contaminants from water. How- 
ever, percentage removal values have little 
meaning unless they are related to initial 
concn. of radioactive materials present and 
to max. permissible concn. value prescribed 
for individual radioisotope. Generally speak- 
ing, unless initial concn. is very low—cer- 
tainly several orders of magnitude below 
microcurie ml range—water treatment proc 
esses will be ineffective for reducing radio 
active contaminants to acceptable safe limits 
Radioactive materials should be retained as 
close to their source of production as pos 
sible. At present, practice is to store mate 
rials in tanks. Transfer of radioactivity 
from liquid to solid phase does not eliminate 
problem since suitable storage facilities still 
must be provided for radioactive sludges, 
but it does considerably reduce area of po 
tential contamn. To protect large center 
of population that depend on sources of wate 
which may become contamd. with radioactiv 
materials, plans should be made now for 
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HOW HIGH IS HIGH? 


=A 


We are being pressed everyday by engineers to take a 
position on highness, i.e., highness of throughput rate in 
cold process clarification and softening plants. The facts 
are that the Graver solids-contact Reactivator® can oper- 
ate and has operated successfully at rates of flow of 
2.0—2.5 gpm/sq. ft. on various water supplies. However, 
we generally recommend that plant and consulting en- 
gineers design such units to meet specific conditions and 
at more conservative flow rates, allowing for reserve ca- 
pacity to accommodate changes in operating conditions, 
demands for increased flow or changes in water composi- 
tion and temperature. We believe this to be sound en- 
gineering practice — a belief that has been borne out in 
hundreds of successfully operating Reactivator installa- 
tions treating a variety of raw water supplies. Our policy 
on this subject is outlined in Technical Reprint ‘T-135. | 
Write for a copy to: Municipal Dept. M-212, Graver 
Water Conditioning Co., Division of Graver Tank & Mfg. 
Co., Inc., 216 West 14th Street, New York 11, seem vend York. 
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supplying water from noncontamd. sources. 
For this purpose, existing ground water 
supplies may be used; other interconnected 
water supplies may be piped in; or special 
provisions should be made to bring in water 
from outside area. These precautionary 
measures are applicable, however, only when 
radioactive contamn. is not great enough to 
constitute ext. hazard to man. 19 references. 


Natural Removal of Atmospheric Pollu- 
tion During Fog. A. R. MEETHAM. Quart. 
J. Roy. Meteorol. Soc. (Br.), 80:96 (’54). 
Smoke and SOs: mols. may, fortunately, have 
shorter lifetime during foggy weather than 
in normal weather. Carefully revised calcns. 
for mass emitted, mass deposited, mass blown 
to sea, and avg. life over land in United 


Sh Kingdom gives avg. lifetime of 28 hr for 


smoke and 8.75 hr for SOs, and an emitted 
mass of 2.3 and 5.0 million tons/yr., a de- 


posited mass of 0.8 and 3.9 million tons/yr., 
and an amt. of 1.5 and 1.1 millions tons/yr. 
blown to sea, for smoke and SOz'resp. Con- 
ditions during London fog of Dec. 5-9, 1952, 
when 700 tons of smoke and 1,400 tons of 
SOz were emitted per day in an area of 
450 sq. mi. around London, are analyzed, 
leading to conclusions that concns. of 6.2 ppm 
of SOz (8.0 mg/cum) would be produced in 
day, when actually only 2.1 mg/cum was de- 
tected. This indicates that lifetime of SO- 
mol. was only 6 hr (and of smoke 13 hr). 
It is further shown that much of this short 
ening of lifetime can be accounted for by 
combination with fog particles and eventual 
pptn., but possibly even more important by 
combination with smoke particles (or aggre- 
gates of smoke particles which are seen 
to float through air during fogs), since it 
would be 10-100 times as easy for SO: to 
stick to smoke particle as to fog droplet. 
Standard volumetric measuring instrument 
does not measure SOz attached to smoke, 
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STEEL TANKS 


@ Elevated Steel Tanks for wa- 
ter supply, ranging from 5,000 to 
2,000,000 gallons—ranging from 
standard hemispherical self-sup- 
porting bottom to spherical tank 
on tubular tower. 


Correctly built in accordance with 
AWWA specifications. Send us 
your inquiry, stating capacity, 
height to bottom and location. 
Established 1854. Write for Tank 
Talks. 
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«oe STILL THE BEST VALVE YOU CAN BUY 


Only Rotovalves give you all these features: 


LEAST PRESSURE LOSS 
Full line opening means less head loss, lower 


EASIEST TO OPERATE 
Hydraulic imbalance and mechanical design mean 
1 man can close as fast as required. Less power 
needed in mechanical or electrical operation. 


GREATEST INITIAL SHUT-OFF 
saan Rotovalve 55% closed at 25% stroke, and 92% 


closed at 50% stroke. In comparison, gate valves 
only 18% closed at 25% stroke and 43% closed 
at 50% stroke. 


MOST CONTROLLED CLOSING TIME 
Closing as quickly as one second or as slow as 
needed. Fast initial closing limits reversal of flow. 


MOST POSITIVE CLOSING 
Drop-tight, positive closing. Self-purging, monel-— 
to-monel seating. Pressure-tight bolted head, stuff- 
ing box, and machined and lapped seats. 


In addition to all these features typical of SMS engineering, Rotovalves have a 
flexibility that makes them suitable for any type of operation, any method of 
control, or any sort of location. 

HYDRAULIC IMM GATES & HOISTS 


For detailed information about SMS Rotovalves, TURBINES maxes 
Ball or Butterfly Valves, see our local representative pumps MM ACCESSORIES 
or write to S. Morgan Smith Company, York, Pa. 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED * TORONTO 
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How Permutit solves 


water problem 


ENGINEERING. Permutit engineers work with your staff 
or your consulting engineers to design all or any part of 
your water conditioning system. 


ri EQUIPMENT. Permutit supplies complete equipment. 
_ Critical parts such as valves, chemical feeders and controls 
are designed and made by Permutit. 
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Growing U. S. cities and towns are 
faced with using lower-grade water. 
Results: increased hardness, turbidity, 
iron, high CO, “aggressive waters”, 
other problems . . . complaints from 
homeowners, businesses, industries. 


e For expert answers more and more 
waterworks officials and their consult- 
ants are buying the complete service 
offered by leading water-conditioning 
firms. Here’s how Permutit (rhymes 
with “compute it”), a pioneer and larg- 
est in the field, tackles a water problem: 


e Water analysis, study of the prob- 
lem and past experience provide data 
on possible methods of treatment. The 
process offering the best balance of 
initial and operating cost vs. desired 
quality of treated water is selected. 


e Complete proposal by Permutit en- 
gineers covers type, size and capacity 
of equipment, price, any special engi- 
neering services and performance 
guarantees. 


e Manufacturing — After the proposal 
is accepted, Permutit designs the entire 
project, schedules assembly and ship- 
ping. Critical parts, ion exchange resins, 
control panels are all made in Permutit 
plants. (No other U. S. firm makes all 
these components. ) 


e Test runs— Where required, Per- 
mutit checks the installation, super- 
vises start-up and initial operation, 
trains permanent operating personnel. 


e For further information look up the 
Permutit office in your city or write to 
The Permutit Company, Dept. JA-11, 
330 West 42nd St., New York 36, N. Y. 


WATER ANALYSIS. Permutit’s mod- 
ern water-analysis laboratory tests over 
1200 samples a month! 


ION EXCHANGE RESINS. Permutit 
makes its own ion exchange resins, 
natural and synthetic zeolites. 


AUTOMATIC CONTROLS to ensure 
optimum results are designed, assem- 
bled, wired and tested by Permutit. 
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since smoke is filtered out before air passes 
through soln. which collects SOs, and 
amt. stopped by filter is small. This instru- 
ment also fails to collect particles falling 
faster than 0.3 cm/sec, but human lung can 
collect both the fog and smoke particles 
contg. SOs or its derivs., not to mention free 
mols. Oxidation to may prove 
to be source of danger to human life in such 
fogs, which, were it not for fallout and even- 


tual drift of remainder to sea, would prove 
far more deadly.—CA 


| 


Determining Concentration of Airborne 
Plutonium Dust. G. W. C. Tair. Nucle- 
onics, 14:53 (’56). Airborne particles are 
sepd. into 2 groups consisting of greater and 
less than 1y diam. with annular impactor 
operating at sampling rate of 1,000 1/min. 
Standard counting tray is lightly greased 
and placed over orifice of impactor. Air is 
drawn through impactor for 2-5 min by 


IS xR) 


means of vacuum cleaner and tray removed 
and counted with a-sensitive scintillation 
counter. Impactor has sampling efficiency of 
approx. 90% for dusts generated by normal 
tech. processes and low 10% efficiency for 
Rn-decay products and is suitable for sam- 
pling airborne Pu or long-lived a emitters 
of high toxicity in presence of high back- 
ground of Rn or Th decay products. Appli- 
cation to sampling S- or y-active particles, 
other than daughters of gaseous fission prod- 
ucts, required only modification of final 
counting procedure 


Treatment of Water and Sewage by 
Ionizing Radiations. C. G. Dunn. Sew. 
Ind. Wastes, 25:1277 (’53). Results of ex- 
perimental irradiation treatment on bacteria 
in water and sewage indicate that steriliza- 
tion can be achieved by exposure to Co” 
and cathode ray sources, but it occurs too 
slowly to be of practical value at present. 
—PHEA 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 


Analysis 
Can be used for any de- 
termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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Simple design and rugged construction are outstanding features wt 


of the double disc gate assembly in M & H Valves. The gate 
consists of 2 bronze faced discs, | integral stem nut and spreader, uhh if e | 7 
and 2 direct-acting bronze spreaders. 7 

When the valve is opened, the stem nut spreader and the 5 a 
direct-acting spreaders simultaneously release the pressure of — 
the disc against the seats. This allows the dics to move laterally - bh 


away from the seats and rise easily. When the valve is closed, 
pattie the action of the discs and spreaders is simply reversed. 


A ay There is no sliding action of the discs on the seats either in 
an nig opening or closing. With certain refinements, this mechanism is 

—-: incorporated in M & H Square Bottom Valves which are espe- 
ve cially designed for throttling purposes. Write or wire 


M:.H VALVE 


AND FITTINGS COMPANY 


ANN ALAB, 
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Kentucky-Tennessee Section: The 
28th annual meeting of the Section, in 
- joint session with the Kentucky-Tennessee 
Industrial Wastes & Sewage Works 
Assn., set a new registration record of 
317, including 46 ladies. Sessions were 
held at the Patten Hotel, Chattanooga, 
Tenn., Sep. 1419, 1956. Joint sessions 
were held on Monday, with separate ses- 
sions of the two organizations on Tues- 
day and Wednesday mornings. At the 
opening session the group was welcomed 
by Mayor P. E. Olgiati of Chattanooga 
and the response was given by Elmer 


Smith, general superintendent of munici- 


pal utilities, Owensboro, Ky. President 
Paul Weir brought greetings from 
AWWA. [A list of the technical-session 
papers will appear in the December 1956 
JouRNAL.] 

On Monday evening those members 
with a nautical turn took a boat ride to 
Chickamauga Dam and through the lock 
to Chickamauga Lake. The annual ban- 
quet on Tuesday night was highlighted 
by the naming of Julian R. Fleming, di- 
rector of sanitary engineering, Tennessee 
Dept. of Public Health, for the Fuller 
Award and the presentation of incoming 
officers of the Section. 

Ladies’ entertainment consisted of a 
brunch and chartered-bus tour on Mon- 
day, and a luncheon at the Signal Moun- 
tain Country Club with a style show on 
Tuesday. 

On Wednesday, members were the 
guests of W. S. Dickey, Clay Mfg. Co., 
for an old-fashioned southern barbecue 
and an inspection trip through the plant. 

J. Witey FINNeEy Jr. 
Secretary-Treasurer 


Michigan Section: The Michigan Sec- 
tion held its eighteenth annual meeting 
in Kalamazoo on Sep. 12-14, 1956, with 
headquarters at the Burdick Hotel. 
Kalamazoo is the center of a great paper 
industry and proved to be a very inter- 
esting place to hold a water works meet- 
ing. Everything possible was done to 
make it very worthwhile and enjoyable. 
Mayor Glenn S. Allen Jr. displayed a 
keen interest in water utilities in his wel- 
coming address. [A list of the technical 
papers presented will appear in the De- 
cember JOURNAL. | 

All those at Thursday evening’s ban- 
quet appreciated the clever wit of Chair- 
man Claud Erickson. The _ banquet 
speaker, Irv Wermont, had everyone 
spellbound and pleasantly entertained 
with his demonstration of memory. 
Thirty-eight members received the Ed- 
ward Dunbar Rich Service Award for 25 
years of meritorious and faithful service 
in providing and maintaining a safe and 
adequate water supply. Robert L. Mc- 
Namee was nominated for the Fuller 
Award. Tribute was also paid to Earl 
E. Norman, of Kalamazoo, the Section’s 
first chairman and director, who was 
unable to attend because of his health. 

The manufacturers’ representatives and 
the WSWMA proved very gracious hosts 
at a smoker on Wednesday night and 
a cocktail hour on Thursday night, and 
furnished refreshments after the banquet. 

The 82 ladies attending enjoyed a very 
interesting program provided by the local 
Ladies Committee. The total registra- 
tion for the meeting was 360. 

T. L. VANDER VELDE 
Secretary-Treasurer 
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CITY OF BEREA, OHIO 


cuts costs 


New Cochrane SOLIDS-CONTACT REACTOR 


combines 


mixing, precipitation, sludge concentration, clarification & softening 


The relatively hard, turbid Rocky River 
supply for the city of Berea, Ohio, is 
quickly reduced in hardness to approxi- 
mately 3.5 gr/gal and to a turbidity of 
less than 10 ppm by the Cochrane Solids- 
Contact Reactor shown above. An exist- 
ing concrete basin 28’ square x 15’ deep 
was modernized by conversion to the 
Solids-Contact type. Using hydrated 
lime, soda ash and alum, the Reactor 
treats over 2,000,000 gpd at surprisingly 
low cost. 

Because the design of the Cochrane 
Reactor provides higher quality treated 
water faster, in less space, with minimum 


Cochran 


3124 N. 17TH STREET, PHILADELPHIA 32, PA. 
NEW YORK PHILADELPHIA CHICAGO 


Representatives in 30 principal cities in U.S.; Toronto, 
Canada; Paris, France; Mexico City, Mexico; la Spezia, 
Italy; Havanc, Cuba; Caracas, Venezvela; San Juan, 
Puerto Rico; Honolulu, Hawaii; Malmo, Sweden; Santiago, 
Chile. Pottstown Metal Products Division—Custom built 
carbon steel and alloy products. 


VISIT POWER SHOW BOOTHS NOS. 426-428 


Demineralizers + Hot Process Softeners + 
Decerators Continvous Blowof 


chemicals, their use has grown tremen- 
dously for municipal applications. High 
slurry strength in the reaction zone 
speeds precipitation—there is very little 
waste water. Automatic desludging saves 
time and labor. In addition to softening 
and clarification, Cochrane Reactors re- 
move color, taste, odor; reduce alkalin- 
ity, silica, fluorides, etc. 

Cochrane’s background in water con- 
ditioning makes possible the installation 
of complete systems under a single re- 
sponsibility for continued, consistent 
performance. Write for Publication 
5001-A and case history reprints. ; 


Cochrane also manufactures circular reactors 


Hot Zeolite Softeners + Dealkalizers * Reactors 
Condensate Return Systems 


Speciclties 
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Missouri Section: The eleventh an- 

~ nual meeting of the Missouri Section was 
held in Jefferson City on Sep. 30-Oct. 2 
«1956. There was a total registration of 
2%, which exceeded all past records by 
fifteen. Vice-President Fred Merryfield 
represented the Association. During one 
pit the technical sessions he gave a very 
ie interesting talk titled “Water—the 
sis: Great Catalyst.” At the annual banquet 
oe nominated Ellsworth L. Filby, consult- 
ing engineer, Black & Veatch, Kansas 

ity, for the Fuller Award. Service cita- 
tion awards of the Missouri Section were 
to George S. Russell, consulting 


ngineer, Russell & Axon, St. Louis; and 
rae E. Dolson and Herbert O. Har- 


tung, St. Louis County Water Co., Uni- 
versity City. 

William S. Foster, editor, American 
City Magazine, gave a most outstanding 
discussion on water and sewage works 
administration. Mr. Foster emphasized 
the necessity for, and outlined a number 
of important criteria in, establishing good 
public relations. [A complete list of the 
technical papers presented will appear in 
the December 1956 JourRNAL.] 

Dinner was served to 141 members and 
guests at a banquet on Tuesday evening, 
which concluded the meeting. The 
speaker was Curtis L. Wilson, dean, Mis- 
souri School of Mines, Rolla. 


W. A. KRAMER 


Secretary-Treasurer 


ae Fuller Award Nominee Ellsworth L. Filby looks on as (left to 

right) George S. Russell, Frank E. Dolson, and Herbert O. Har- 

tung examine service citations presented to them at the Missouri 
Section Meeting. 
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An effective installation that opaeaien ¢ at the lowest ale per year 
requires experienced engineering evaluation of site and environmental 
conditions. The Electro Rust-Proofing Engineering Division makes 
available to you the cumulative experience gained in designing more 
than 10,000 cathodic protection systems. 


Electro Rust-Proofing can furnish any one, or all, of the following 


services to help you provide proper cathodic protection for each of 
your jobs: 


e Corrosion surveys and recommendations 

@ Design based on engineering experience 
@ :~<Cathodic protection equipment and installation 
_ @ Service to assure proper operating results 


For additional information write today. 


ELECTRO RUST-PROOFING CORP. 


A SUBSIDIARY OF WALLACE & TIERNAN INC 


30 MAIN STREET, BELLEVILLE 9,NEW JERSEY 
CABLE: ELECTRO, NEWARK. N. J. 
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North Central Section: The 40th an- 


meeting of the North Central Sec- 


tion was held at the Hotel Lowry, St. 


Paul, Minn., Sep. 12-14, 1956. The total 
attendance was 183, including 26 ladies. 


The outstanding features of the meeting 


were the high caliber of papers presented, 


the unusual attendance at the sessions, and 


- the extreme interest displayed. 


An ap- 


parently popular innovation was opening 


the meeting officially with a noon lunch- 


eon, which was made the occasion for a 


Dillon and a most timely and inspiring 


address by Commissioner Milton Rosen, 


who was warmly welcomed back to the 


Association as president of the St. Paul 


Water Board. [The papers presented at 
the technical sessions will be listed in the 
December 1956 JouRNAL.] 


An annual event is the Section Busi- 
ness Luncheon, which is always well at- 
tended. The iuncheon is followed by 
committee reports and election of officers. 
On that occasion also, it is the practice 
to hear from the official representative 
of AWWA. This year the Section was 
honored by the presence of Vice-Presi- 
dent Fred Merryfield, who won the hearts 
of all by his charming manner. His talk 
was of unusual interest, highly instructive 
and entertaining. 

The meeting closed Friday evening 
with the Annual Banquet, followed by 
an especially fine entertainment. No 
Fuller Award was voted this year, but 
Carl Flack, registrar of the St. Paul 
Water Dept., was given the Finch Award 
for outstanding service rendered to the 
Section. New officers elected and pre- 
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The most modern pumping station in the world today” 


ANDERSO 
Automatic 16 inch VA LVES 


4-page folder describing this installation gladly sent on request. 


GOLDEN-ANDERSON VALVE SPECIALTY CO., 1221 Ridge Ave., Pittsburgh 33, Pa. 
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WORTHINGTON - GAMON bis 


WATCH DOG 


The meter used by 
thousands of munic- "any 


ipalitee in the U.S. WATER METERS 


“Watch Dog” models 
. made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and sO many municipalities and private 
performance advantages which water companies in the United 


make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON 
: 2% SOUTH STREET, NEWARK 5, NEW JERSEY 


OFFICES IM ALL PRINCIPAL CITIES 
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¢ Permanence 

¢ No tuberculation 
¢ Equal distribution 
¢ Uniform filtration 
¢ Low loss of head 
¢ Acid, alkali-resistant 
¢ Long life 


You get ALL these 


advantages with 


LEOPOLD 


Glazed Fire Clay 
TILE FILTER BOTTOMS 


Made of highest quality de-aired 
fire clay—vitrified and salt glazed, 
the Leopold Filter Bottom requires 
only a shallow depth of small 
sized, inexpensive filter gravel to 
support the filtering medium. Fur- 
ther, the laterals and distributing 
blocks are all combined in one 
strong permanent unit that will 
last indefinitely. 

Adaptable to any rectangular 
filter unit, the Leopold Glazed Tile 
Filter Bottom is designed to suc- 
cessfully meet all underdrain 
requirements. 


Write for details! 
B. LEOPOLD CO., IN 


227 S. Division Street 
Zelienople, Pa. 
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sented at the Annual Dinner were: H. H. 
Behlmer (superintendent, Fargo, N.D., 
Water Dept.), chairman; M. H. Lubra- 
tovich (manager of water, gas and sew- 
age treatment, Duluth, Minn.), vice- 
chairman; Paul Buccowich Jr. (super- 
intendent of water, Ely, Minn.), trustee; 
and L. H. Coult (Water & Light Com- 
mission, Fairmont, Minn.), national 
director. Under the leadership of Mel 
Bischoff, Flox Co., Minneapolis, as gen- 
eral chairman—and his able assistants— 
the meeting was highly successful. 

L. N. THomMpson 
Secretary-Treasurer 


Wisconsin Section: The 35th annual 
meeting of the Wisconsin Section was 
held in LaCrosse on Sep. 26-28, 1956, 
with 296 persons in attendance. Sessions 
were held in the new municipal audi- 
torium, and registration and other func- 
tions at the Hotel Stoddard. Officers 
elected for the next year are: chairman— 
James E. Kerslake, Milwaukee; vice- 
chairman—Harvey E. Wirth, Madison; 
secretary-treasurer—Harry Breimeister, 
Milwaukee; trustee—Arthur J. Jark, 
Jefferson; and trustee ex officio—Bruno 
J. Hartman, Sheboygan; Jerome C. Zu- 
felt, Sheboygan, was elected director in 


1954. James E. Kerslake was nominated 
for the Fuller Award. 
Registration began on Wednesday 


morning, Sep. 26. In the afternoon La- 
Crosse Mayor Milo G. Knutson extended 
the city’s official greeting and spoke of 
the challenge to the water works industry 
created by the ever increasing demand. 

A highlight of the meeting was the 
Leon A. Smith Memorial Program—a 
tribute to the late secretary, whose un- 
timely death on May 11, 1956, while at- 
tending the Annual Conference in St. 
Louis, so shocked his many friends in the 
profession. Dr. M. Starr Nichols, of 
Madison, presented a memorial resolu- 
tion of the Board of Water Works & 
Sewerage Commissioners of that city, 


(Continued on page 96 P&R) my 
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HOW STEEL PIPE ROLLS 
with the PUNCH... 


Laying two mains 
(48” and 54”) 
under trolley tracks 

in Philadelphia. 


You can rely on strong resilient, steel water pipe J -— 
to “roll with the punch” regardless of what that “punch” ys 
might be. Steel pipe not only has the resilience to give 
_ under soil movement, but is also immune to surface vibrations 
caused by heavy vehicular or rail traffic. 


This quality, together with its great beam strength and its - | 
_ remarkable shock-resistance, means that you can rely on 
steel water pipe to give you many years of dependable service. 


When you add to all this its economy of installation 4 


and deci together with the complete resistance to corrosion 
given by a lining and coating of coal tar enamel, you can 
see why we say—you’re smart to specify STEEL pipe. 


“WHEREVER WATER FLOWS-STEEL PIPES IT BEST”’ 


= STEEL PLATE FABRICATORS 
ASSOCIATION 


79 W. MONROE ST., CHICAGO 3G, ILL. 
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and President Paul Weir offered an ex- 
_ pression of deep sympathy to Smith’s 
family and friends. Standing in silent 
tribute the Section members adopted a 
resolution in his memory, and a copy 
thereof has been sent to Mrs. Smith. 
The technical sessions adjourned at 
= on Friday, Sep. 28. An innovation 
_ this year was a 15-min break at the 
Thursday and Friday morning sessions, 
during which coffee and pastries were 
served through the courtesy of the Local 
_ Arrangements Committee. The success 
a: of this practice warrants its continuation 
at future meetings. [A list of the papers 
_ presented will appear in the December 
JourNAL. ] 
annual banquet on Thursday eve- 
ning was attended by 249 persons. Sec- 
tion Chairman Bruno J. Hartman offici- 
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ated at a very short business session, 
which included the presentation of Life 
Membership certificates by President 
Weir to Dr. M. Starr Nichols, director 
of the State Laboratory of Hygiene, 
Madison, and Dr. Bernard Domogalla, 
director, Applied Biochemists & Asso- 
ciates, Butler. Then followed the distri- 
bution of numerous door prizes and a 
very excellent floor show. 

The ladies’ program, which attracted 
81 women, included a sightseeing ‘tour 
and visit to the LaCrosse Rubber Works, 
a scenic boat trip up the Mississippi 
River, and a luncheon and card party at 
the Cerise Club. A coffee hour each 
morning provided an ideal opportunity 


for the ladies to meet and become 
acquainted. 

on Harry BREIMEISTER 
 Seeretary-Treasurer 


For Public Water Fluoridation 
Sodium Silicofluoride—98% 


(Dense Powder) 


Sodium Fluoride—98% 


(Dense Powder or Granular) 
Meets AWWA specifications — = 


White or tinted blue 
Minimum of storage space " 
vatlable in bags and drums» 


The AMERICAN AGRICULTURAL CHEMICAL Co. 


50 Church Street, New York 7, N. Y. 


oF: 
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Controls 


elevation of 
water 
in 
tanks, basins 
and 
ALTITUDE VALVE reservoirs 
1. Single Acting 
2. Double Acting 


safe operating 
pressures 
for 
conduits, 
distribution 
and pump 


discharge 
SURGE-RELIEF VALVE 


Maintains 
desired 
discharge 
pressure 
regardless 
of change 
in 
rate of flow 


REDUCING VALVE 


Regulates pressure in gravity 
and pump systems; between reser- 
voirs and zones of different pres- 
sures, etc. 


A self contained 
unit with 
three or mgre 
automatic 
controls 


COMBINATION VALVE 


Combination automatic control 
both directions through the valve. 


Maintains 
levels in tank, 
reservoir 
or basin 


1. As direct 
acting 
2. Pilot -oper- 
ated and with 
float traveling 
between two 
stops, for upper 
and lower limit 
of water eleva- 


FLOAT VALVE tion. 


Electric remote 
control— 
solenoid or 
motor 
can be 
furnished 


REMOTE CONTROL VALVE 


Adapted for use as primary or 
secondary control on any of the 
hydraulically controlled or operated 
valves. 


Packing Replacemenis for all Ross Valves Through Top of Valve 


ROSS VALVE MFG. CO., INC., P. 0. BOX 593, TROY, N.Y. 
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AMERICAN 
WATER WORKS 
ASSOCIATION 


NEW MEMBERS 


Applications received Sep. 1-30, 1956 


Abernathy, Henry Earl, Relay 
Test Helper, Safety Dept., Utilities 
Board, 626 S. Gay St., Knoxville, 
Tenn. (Oct. '56) MD 


Ainsworth, Breeman N.; 
Gwinett County Water System 


Amar, Fidele Henry, Supt., South- 
west Water Co., 16340 E. Maple- 
grove Ave., Puente, Calif. (Oct. 
M 


Arthur, Robert, Asst. Prof., Rose 
Polytech. Inst., Terre Haute, Ind. 
(Oct. MRPD 


Balch, William Thomas, Mger., 
Water Resources Dept., Kern 
County Land Co., Box 380, Bakers- 
field, Calif. (Oct. 56) MR 


Bauhahn, Elmer E., Engr., Div. 
of Municipal Water & Light, 1101 
Monroe Ave., N.W., Grand Rapids, 
Mich. (Oct. ’56) D 


Bodden, E. L., Supt., Farmers Gin 
Co., Falls City, Tex. (Oct. ’56) M 


Bonds, Harry C., Dist. Mger., 
Layne & Bowler Pump Co., Box 
31, Hastings, Neb. (Oct. 56) MRD 

Bowlby, Robert L., Sales Engr., 
Rockwell Mfg. Co., New York, 
N.Y. (Oct. ’56) 


Boyer, Robert Woodfin, 
Water Treatment Plant, 
Ga. (Oct. 

Brainard, Frank Samuel, 
Palm St., Hartford, Conn. 
56) MD 

Brow, Dan, Supt., Norton Town- 
ship Water & Sewer Dept., 4805 
Henry St., Muskegon, Mich. (Oct. 
56) D 

Brown, Marvin B., Utilities Mer., 
Newcastle, Ind. (Oct. ’56) MRPD 

Cahill, William J.; see Tuxedo 
Park (N.Y.) 

Carley, Donald Oliver, Civ. Engr., 
Milner W. Carley & Assocs., 500 
W. Hwy. 96, St. Paul 13, Minn. 
(Oct. MPD 

Clark, William C., Jr., Sales 
Repr., Plastic Pipe Div., Goodall 
Rubber Co., 5 S. 36th St., Phila- 
delphia, Pa. (Oct. ’56) D 

Conley, Walter Robertson, Jr., 
pot General Electric Co., Rich- 
land, Wash. (Oct. '56) P 


see 


Supt., 
Sparta, 


246 
(Oct. 


NEW MEMBERS 


Conrad, William F., Sales & Serv- | 
ice Engr., Heldt-Monroe Pump 
Co., Evansville, Ind. (Oct. ’56) 


Consolidated Water Corp., Arthur 
L. Stephenson, Vice-Pres., 206 S. 
Jefferson St., Mexico, Mo. (Corp. 
M. Oct. '56) MP 

Cooper, William Roy, Pumping 
Supt., Mahoning Valley San. Dist., | 
Box 298, Youngstown, Ohio. (Oct. 
M 


Cope, Robert J., Sales Engr., 
Mueller Co., 109 Louisiana Ave., | 
Lexington, Ky. (Oct. 56) D 

Cotterell, J. L., Asst. San. Ins- 
spector, 308 C St., Idaho Falls, | 
Idaho (Oct. ’56) P | 


Crawford, Julius P., Supt., Wa- | 
ter & Electric Dept., Dyersburg, | 
Tenn. (Oct. MD 

Crawley, Evan, Mayor, City Hall, | 
Greencastle, Ind. (Oct. ’56) MRPD | 

Cutler, L. W., Pure Ice, Ltd., Box | 

505, Nassau, Bahamas (Oct. '56) 

Cunningham, Leo L., Prin. Engr., 
Burns & McDonnell Eng. Co., 95th 
& Troost, Kansas City, Mo. (Oct. 
56) MRPD 

Curtis, Harry Edward, Megr., 
Nitro Area, West Virginia Water 
Service Co., 22nd St., Nitro, W.Va. 
(Oct. ’56) M 

Davis, Alan G., City Mgr., Green- 
ville, Mich. (Oct. '56) MD 
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Gaisbauer, Edward F., Sales 
Repr., Waterous Co., 80 E. Fill- 
more Ave., St. Paul, Minn. (Oct. 

Garcia, Eduardo, Civ. Engr., How- 
ard Humphreys & Sons, Victoria 
Station House, Victoria St., Lon- 
don S.W. 1, England (Jan. ’56) 
PD 

Garsaud, Octave P., Secy., Board 
of Comrs., East Jefferson Water 
Works Dist. No. 1, 3600 Jefferson 
Hwy., New Orleans 21, La. (Oct. 
56) 


Gibbing, Frank, Supt. of Water & 
Sewage, Utica, Mich. (Oct. ’56) 
Gott, James F., Water Supt., Town 
of Owasco, 2 Bristol Ave., Auburn, 

N.Y. (Oct. ’°56) MRPD 


Graham, Douglas S., Salesman, 
Keasbey & Mattison Co., Ambler, 
Pa. (Oct. D 


Graham, Ralph E., Hydr. Engr., 
Water Dept., Balboa Park, 
Diego, Calif. (Oct. '56) M 

Grathwol, A. W., Supt., Water 
Dist., City Bldg., Sandusky, Ohio 
(Oct. ’56) 

Griesbach, Paul, Meter Repair & 
Testing, Norton Township Water 
& Sewer, 3146 Henry St., Muske- 
gon, Mich. (Oct. '56) M 

Groce, Aaron C., Salesman, South- 
ern States Chem. Co., 25 Peden 
St., Greenville, S.C. (Oct. ’56) 


San 


Dehem, George A., Sr. Assoc. 
Mech. Engr., Dept. of Water Sup- 
ly, 735 Randolph, Detroit, Mich. 
(Oct. MPD 


Dianda, Robert Joseph, Sales 
Engr., Rockwell Mfg. Co., 400 N. 
Lexington Ave., Pittsburgh 8, Pa. 
(Oct. '56) MD 


Donaldson, John J., Salesman, 
Keasbey & Mattison Co., Ambler, 
Pa. (Oct. '56) D 


Duke, Donald T., Asst. Supt., 
Water Dept., East Liverpool, Ohio 
(Oct. 


Eborn, W. N., Asst. Supt., Middle- 
sex Water Co., 52 Main St., Wood- 
bridge, N.J. (Oct. 


Egbert, Donald Carlyle, Engr.- 
Mgr., Southeastern Oakland County 
Water Authority, Box 184, Royal 
Oak, Mich. (Oct. ’56) M 


Elder, George R., Jr., Supt. of 
Operations, Artesian Water Co., 
501 Newport & Gap Pike, Newport, 
Wilmington 4, Del. (Oct. ’56) M 

Elkins, Mahlon Franklin, Supt., 
Water Works Corp., Harleyville, 
Ala. (Oct. ’°56) MPD 


Federal Telephone & Radio Co., 
Div. of International Telephone 
& Telegraph Corp., Frank Weber, 
Sales Repr., 100 Kingsland Rd., 
Clifton, N.J. (Assoc. M. Oct. ’56) 


Fergusson, Robert A.; see Rust- 
Oleum Corp. 

Furbee, George A., Mgr., Electric 
Utilities, 10 N. Center St., Flora, 
Ind. (Oct. ’56) MPD 
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| Groves, Virgil D., Gen. Mgr., Pico 
Water Dist., 4843 S. Church St., 
| Pico, Calif. (Oct. ’56) M 


Gursky, Peter P., Plant Engr., 
Onondaga County Water Authority, 
1240 Wolf St., Syracuse, N.Y. 
(Oct. MRPD 


Gwinett County Water System, 
Breeman N. Ainsworth, Mgr., 127 
Perry St., Lawrenceville, Ga. 
(Munic. Sv. Sub. Oct. ’56) MPD 


Hager, Howard, Jr., Sales Repr., 
Keasbey & Mattison Co., Ambler, 
Pa. (Oct. 56) D 


Harrington, Kenneth P., Con 
tractor, Shamrock Eng., 865 §S 
Lake St., Gary, Ind. (Oct. '56) PD 


Hawker, Fred M.; see Tipton 


(Iowa) 


Heggie, Glen D., Sr. Assoc. Engr., 
Dept. of Water Supply, 735 Ran- 
Detroit 26, Mich. (Oct. '56) 
MD 


Herod, Don; see Princeton (Ind.) 
Water 


Holte, Hilmer M., Foreman, Water 
Supply, Office of Post Engr., APO 
949, Seattle, Wash. (Oct. '56) MP 

Indzonka, Louis F.; see New 
Windsor (N.Y.) Water Dist. 

Ivey, Jasper W., Pres. & Mgr., 
Ivey Chem. Co., Inc., Box 569, 
Greenville, S.C. (Oct. ’56) 

obert 5 ade, Supt., Jasper, 
Ind. (Munic. Sv.’ Sub. Oct. '56) 
MRPD 


SHI 
2 
TOTAL 
15/8 
z 2 
- 
J 
& 
| 
» 


Two very important factors in the success of any water meter 
are accurate registration, to insure full compensation for 


water delivered, and low maintenance cost to keep the overhead down. 


These ate but two of the advantages you get by using 
HERSEY WATER METERS 


HERSEY MANUFACTURING COMPANY 
SOUTH BOSTON, MASS. “an 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 
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Jeffrey, W. D., Pres., W. D. Jef- | Litz, G. Marvin, Assoc. Civ. Engr.,| Moses, Fletcher E., Water Supt., 
frey Constr. Co., Inc., Fort Smith, Dept. of Water & Power, 316 W. Kenedy, Tex. (Oct. 56) M 
Ark. (Oct. 2nd Angeles 12, Calif (Oct.| yrount Kisco Water Dept., Au- 
Johnson, Ray; see Oakley County 56) J gustino Sqrulletta, Foreman, 104 
(Calif.) Water Dist. Ljungren, Vernon (coms + Kisco, N.Y. 
, John Paul, Sales Engr., Engr., Milner W. Carley SSOCS., 
7 Rockwell Mig. Co. Box 88, Beatty. | 500 W. Hwy. 96, St. Paul 13,| Mullen, Kenneth 1., Civ. Engr., 
ville, Ky. (Oct. '36) Minn. (Oct. ’56) PD James M. Montgomery, 535 E. 
Walnut St., P if. 
Kase, Jack, Salesman, Layne-North- | Lowe, Thomas A., Research Engr., — wie 1, Calif 
Co., Inc., 401 S. Delorenzi, Dept. of Metallurgical Research, i s 
Mishawaka, Ind. (Oct. °56) P Kaiser Aluminum & Chem. Corp.,| Municipal Service Co., H. R. 
Spokane 69, Wash. (Oct. 56) Oglesby Jr., Vice-Pres. & Gen. 
Keegler, Kenneth K., Sales Repr., RPD Mer., 4625 Roanoke Pkwy., Kan- 
Diamond Alkali Co., 9 Woodburn » sas City 12, Mo. (Assoc. M. Oct. 
Court, Bowling Green, Ohio (Oct. | Mautner, Henry M., Dist. Megr., 56) 


*56) B-I-F 20 Vesey St., 
York 7, N.Y. (Oct. 56) PD| Murphy, Fred P., Pres., Water 


Kelly, Ralph D., Sales Mgr., Kelly Works Board of Trustees, Mont- 
Supply Co., Grand Island, Neb. | Mautz, Louis P., Sales Repr., gomery, Ind. (Oct. '56) MRPD 
(Oct. '56) RD Mueller Co., 512 W. Cerro Gordo,| Nagel, Walter H., Asst. Foreman, 

Knapp, oan P., Officer, E. R Decatur, Ill. (Oct. ’56) Water Supply, Office of Post Engr., 
Knapp & Sons, Inc., Box 295,| McAdams, Basil Alvin, San. APO 949, Seattle, Wash. (Oct. 
Rochester, Ind. (Oct. ’56) D Engr., Rader & Assocs., 111 N.E. 56) MP 

Knapp, Paul; see Ohio Oil Co. 2nd Ave., Miami 32, Fla. (Qct.| New Windsor Water Dist., Louis 

56) MRPD F. Indzonka, Supt. of Water, Town 


Knorr, Warren G., Chemist, Water 7 7 : 
Treatment Plant, Mansfield, Ohio | Meuwissen, William J., Asst. Civ. 


(Oct. ’56) MRP Engr., Water Dept., 216 Court- Wishes = 

LaMarre, Jennings W., Chemist, house, St. Paul, Minn. (Oct. ’56) Rockeell Mig. 
Water Treatment Plant, Alpena, D 1181, Atlanta, Ga. (Oct. 56) 
Mich. (Oct. ’56) P Middleton, Francis M., Chemist, {RPD 

Landers, Luke B., Foreman, Wa- R. A. Taft San. Eng. Center, 4676| Norris, Donald L., Supt., Water 
ter Works, 651—14th St., Atlanta, Columbia Pkwy., Cincinnati 26, Dept., Loogootee, Ind. (Oct. °56) 
Ga. (Oct. ’56) D Ohio (Oct. ’56) PR MPD 
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THE 
POPPET TYPE 
MULTIPORT 
VALVE 


A masterpiece of work- 

monship and operating 

simplicity. Your choice of 
manval, semi-avtomatic, 
or fully automatic. 


SERVICE — —Many millions of 

gallons of water are treated 

“4 daily by equipment using 

the H&T poppet valve. Over 

rE HEART or A 1,000 are now in use and the 
number is rapidly increasing. 

Many of the original valves are 


GOOD WATER now in use for over 10 years. 


MODERNIZING OLD 
SOFTENERS AND FILTERS — 


if your equipment is too good 
to discard, yet too old te be 
efficient or too complicated te 
operate and control, these units 
can very often be equipped 
with H&T poppet type multi- 
port valves — ond be made 
into attractive and efficient 
weter treating units. 


U G F 0 D & T Rg Y, Write for free information bulletin 


CLAYTON 5S, N. 3. 
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DELIVERING 


Resilient Joints “F loat” ” Pipe 


PORTLAND LAYS DRESSER-COUPLED STEEL LINE TO CONTOUR OF LAND) 


Rugged, hilly Oregon country and tough, widely varied 
job conditions are ideal for proving the head-and- 
shoulders superiority of steel water pipe joined with 
Dresser Couplings. 

Buying what amounts to “packaged pipe lines”, Port- 
land saves valuable engineering time, speeds installa- 
tion and has an accurate beforehand picture of over- 
all costs. 

And from past experience, cities everywhere find their 

: cost picture is invariably lower with Dresser-Coupled 
steel construction. Lighter weight steel pipe lowers 
handling costs. Long, strong pipe lengths call for fewer 
joints . . . lower installation time. Flexible, yet bottle- 
tight Dresser Couplings “float” pipe sections in the 
joints . . . make installations readily adaptable to al- 
most any job conditions without a lot of costly specials. 

Looking back over the cost and maintenance records 
of previously installed Dresser-Coupled steel lines, 
these cities have practical, dollars-and-cents evidence 
of being able to deliver water cheaper. 


This 25-mile, 66” Dresser- 
Coupled steel line, from Port- 
land, Oregon’s Mt. Tabor reser- 
voir, increases water supplies by 
100 mgd. Engineered by the 
City of Portland and installed 
by the Kuckenberg Construction 
Company, it encounters curves 
of 2 to 244° both vertical and 
horizontal. 


Dresser Manufacturing Division, 69 Fisher Ave., Bradford, 
Pa. (One of the Dresser Industries). Warehouses: 1121 Roth- 
well St., Houston; 101 S. Airport Bivd., S. San Francisco. Sales 
Offices also in: New York, Philadelphia, Chicago, Toronto. 


DRESSER 


ee 
¥ 
~ 4 
Wherever water flows, steel pipes it best. Always put steel pipe and Dresser Couplings in your specifications. [— 
ANNI VE, 
49% 
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(Continued from page 100 P&R) 


Oakley County Water Dist.,| Princeton Water Co., Don Herod,| Rossi, Anthony Theodore, Supt., 
Ray Johnson, Pres., Board of Di- Water Dept. Supt., City Bldg., North Washington Water & Sanita 
rectors, Box 241, ep Calif. Princeton, Ind. (Corp. M. Oct. tion Dist., 4901 N. Washington 


(Corp. M. Oct. 56) M 56) Denver, Colo. (Oct. 56) M 
Oglesby, H. R., Jr.; see _ Pritchard, Fred J., Foreman, Wa-| Rossie, William Louis, Jr., Engr 

Service Co. ter Works, 651—14th St., N.W., Trainee, San. Eng. Div., State 
Ohio Oil Co., Paul Knapp, Li- Atlanta, Ga. (Oct. ’56) D Health Dept., 9th & Main St., 


, Research Center Library,| Raasch, Dallas G., Engr., Helix} Richmond, Va. (Oct. '56) MRPD 

Box 269, Littleton, Colo. (Corp. Irrigation Dist., Box 518, La Mesa,| Russell, Ray H., Design Engr., 
M. Oct. *56) R Calif. (Oct. ’'56) M Marion L. Crist & Assoc., Inc., 
Olsen, William Christian, Jr.,| Rains, John B., M Water Union Life Bidg., Little Rock, 


Engr., W. C. Olsen & Assocs., Box Ark. (Oct. ’56) 
D . Fergusson, Pres., 2425 Oakton St. 
Reeser, Wayne, Plant Supt., 4 
Princeton Water Co., Princeton, Evanston, Ill. (Assoc. M. Oct. 
Oct. MD Ind. ul. RPD Engr. Univ. of Wlincls, 3136 
Payette, Robert C., Supervising} Richardson, D. E., Sr. Design N. 41, Il. 
Recreation Specialist, Water Dept., Engr., Facilities Sec., Denver Div., (Jr. M. Oct. '56) P 
San Diego, Calif. (Oct. ’56) RPD y Bidg., | Schmucker, R. A., 
Perry, John James, Sales Repr., eaver, Colo. (Oct. ) New Ulm, Minn. (Oct. PD 


US Pipe & Foundry Co., 448 S.| Roach, Harley, Supt., Water &| Serrick, W. W., Public Health 

Hill St., Los Angeles, Calif. (Oct.| Sewer Dept., McMinnville, Tenn.| Engr,’ Provincia! Dept. of Health, 

56) MD (Oct. '56) M St. John’s, Newfoundland (Oct. 
Peterson, L. Willard, Resident; Robbins, Clyde, Supervisor of 56) 

Engr., Black & Veatch, 4706 Broad- Constr., Gary-Hobart Water Corp.,| Shalvoy, Walter A., fois R 

way, Kansas City 12, Mo. (Oct. 103 Ellendale, Hobart, Ind. (Qct. General Chem. Div.. 2 21 Fir St. 

MRPD MRP Park Forest, Ill. (Oct. ’56) MRPD 
Plath, Verne E., Sales Engr., Dorr-| Rose, Burke V. H., Town Engr.,| Sharpe, Charles M., Sales Pi 
Oliver, Inc., Stamford, Conn. (Oct. Box 35, Vryburg, South Africa Keasbey & Mattison’ Co., bler, ? 
(Oct. MRPD Pa. (Oct. D 


(Continued on page 104 P&R) 


eZurik 
PLUG VALVES 


HAVE ALL THESE ADVANTAGES! 


NO LUBRICATION - 
ce YET THEY 
OPERATE EASILY -- 
— AND WITH JUST 
ees A QUARTER-TURN 
THEY CLOSE TIGHT 
WITHOUT LEAKAGE 


IN SPITE OF SAND OR 
SILT IN THE FLOW! 


Available in sizes thru 20”, 
with floor stand operators 
and in 3-Way and 4-Way 
styles. Write for details. 


4 ad 


SHOWER COMPA N 


| 
A 
pa 


Don’t be caught short this winter without a stock of Mechanical 
Joint Split Sleeves. Be prepared with sleeves for every size pipe in 
your system. Clow split sleeves fit all classes of cast iron pipe, and 
make a fast, simple, permanent repair. 

F-1200 Straight Split Sleeves will repair breaks in the barrel of the 
pipe. F-1205 Bell Split Sleeves will repair damaged joints of under- 
ground pipe, as well as the barrel. 

Clow Split Sleeves are shipped complete with joint accessories. All 
sizes 3” through 16” available for immediate shipment. 


James B.Ciow & Sons 
Inc. 


201-299 N. Talman Avenue, Chicago 80, lilinois 
Subsidiaries: Eddy Vaive Company + iowa Vaive Company 


ae 
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Shelburn, Ralph, Clyde E. Wil- 
liams & Assocs., 720 E. 30th St., 
Indianapolis, Ind. (Oct. ’56) PD 


Shelton, James, Director, Div. of 
Plumbing, State Board of Health, 
1116 Battery St., Little Rock, Ark. 
(Oct. MRPD 


Silva, Norberto, Sales Mer., Em- 
presa Brasileira de Solda Eletrica, 
Ltd., Avda. Brasil No. 10.335, Rio 
de Janeiro, Brazil (Jul. ’56) D 


Smiley, Roy D., Fluoridation Con- 
sultant, State Board of Health, 
1330 W. Michigan, Indianapolis, 
Ind. (Oct. ’56) 


Snyder, Charles William, Pres., 
Snyder Co., Inc., 1432 E. 6th St., 
Tulsa, Okla. (Oct. ’56) PD 


Scrulletta, Augustino: see Mount 
Kisco (N.Y.) Water Dept. 


Stamps, Cecil Earl, Water Plant 
Operator, Post Engrs., Fort Chaf- 
fee, Ark. (Oct. ’56) 

Starnes, James E., Mgr., Water & 
Sewer Board, Scottsboro, Ala. (Oct. 
M 

Stephenson, Arthur L.; see Con- 
solidated Water Corp. 

Stoyak, Michael, Assoc.—Prin. 
Engr., Burgess & Niple, 2015 W. 
Sth Ave., Columbus, Ohio (Oct. 
56) PD > 


NEW MEMBERS 


(Continued from page 102 P&R) 


Sundberg, Harold William, 
Chemist, Metropolitan Water Dist. 
of Southern California, La Verne, 
Calif. (Oct. RP 


Sutherland, J. R., Regional Engr., 
State Dept. of Health, Essex Bldg., 
Bank & Plume St., Norfolk 10, 
Va. (Oct. ’56) PD 


Swindel, George W., Jr., Geolo- 
gist, Ground Water Branch, US 
Geological Survey, Box 697, Sy- 
lacauga, Ala. (Oct. ’56) R 


Takano, Kelichiro, Promotional 
Salesman, Lewers & Cooke, Ltd., 
404 Piikoi Pkwy., Honolulu 2, 
Hawaii (Oct. ’56) MRPD 


Talbott, William F., Supt., Wa- 
ter Dept., 305 E. Monroe, Wil- 
liamsport, Ind. (Oct. ’56) MD 


Taussig, Frederick Foote, Sales 
Engr., Lock Joint Pi Co., Box 
269, East Orange, N.J. (Oct. ’56) 
D 


Thomas, John Homer, Sales Engr., 
Peterson Co., 4949 Colorado Blvd., 
Denver, Colo. (Oct. ’56) MRPD 


Thompson, Lawrence O., Chem- 
ist, Water Treatment Plant, Al- 
pena, Mich. (Oct. ’56) P 


Tipton, City of, Fred M. Hawker, 
407 Lynn St., Tipton, Iowa 
(Munic. Sv. Sub. Oct. '56) MD 


EMGAMY Honor Roll 
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Tuxedo Park, Village of, William 
J. Cahill, Supt of Public Works, 
Tuxedo Park, N.Y. (Munic. Sv. 
Sub. Oct. 56) MRPD 

Vansant, Robert E., Civ. Engr., 
Black & Veatch, 4706 Broadway, 
Kansas City, Mo. (Oct. ’56) PD 

Vaughn, J. D., Foreman, Water 
Works, 651—14th St., N.W., At- 
lanta, Ga. (Oct. ’56) D 

Vilaret, Manuel R., Prado 360, 
Havana, Cuba (Oct. ’56) 

Wade, Robert W.; see Jasper 
(Ind.) Utility Service Board 

Ways, Harry C., San. Engr., 
Dalecarlia Filter Plant, Washing- 
ton, D.C. (Apr. ’56) MPD 

Weber, Frank; see Federal Tele- 
phone & Radio Co. 

White, William D., Mfer.’s Repr., 
Walker Butler Co., 270 Rockefeller 
Bldg., Cleveland, Ohio (Oct. '56) 
MRPD 

Whitty, Richard V., Jr., Sales 
Engr., Hagan Corp., 323—4th Ave., 
Pittsburgh 22, Pa. (Oct. ’56) PD 

Wiggins, Charles Dudley, Sani- 
tation Foreman, Post Engrs., Serv- 
ice Co., 8362 Army Unit, APO 
728, Seattle, Wash. (Oct. '56) MP 

Williams, David L., Sales Engr., 
Rockwell Mfg. Co., 122 S. Michi- 
gan Ave., Chicago 3, Ill. (Oct. 


Listed below are the AWWA members who have contributed to “Every-Member-Get- 
A-Member Year” by getting members for the Sections shown, in the period Sep. 1-30. 
Numbers in parentheses indicate more than one member enrelled. 


Alabama-Mississip pi Indiana New Jersey Pennsylvania 
Gilmore, W. H. (3) Becker, R. J. Johnson, W. H Crabtree, H. G. 
Ham, J. E. Canham, C. H. Pleibel, A. F. Goehring, Mee 
Foreman, J. D. Illing, G. L., Jr. 
California New York Rocky Mountain 
sriswold, H. S. Blanchard, Kimball 
W. W. Keith, H. L. a lack, A. = 
Moore, L. S. Frederick, D. F. (2) 
Brown, Plautz, A. H. Sillence j Ww. Southeastern 
<* Shillinger, W. D. Bullard, J. H. 
dey Nort avis, C. N. (2) 
Luthin, J. C. lowa North Coveline deJarnette, N. M. 


Peterson, C. J. 
Robinson, J. W. 
Streicher, Lee 
Weight, W. O. 


Wilfong, S. A. Finney 


Stookey, 


Kentucky-Tennessee 
Pagwell, 


Olsen, Russ 


Robert Mengel, C. W. 


North Central 


C. H. Ahlgren, C. J. 


5. We 


Canadian Reynolds, G. R. (2) Kaplan, Ray 
Berry, A. E. 
Michigan Ohio 
Chesapeake Pender, G. C. Coleman, E. I. 
Jackson, N. E Haase, Louis (2) Cosens, K. W. 
‘Ww oH Hansen, R. E. (2) Eschman, L. E. 


Taylor, W. H. 


Florida 
Vogt, J. 
Snow, B. F. ost, J 
Missouri 
Illinois 


Trail, J. H., Jr. 


Richardson, J. C. 
Vander Velde, T. L. (2) 


Mathews, C. K. 
Robinson, J. H. 


Marsh, J. A. 
Yegen, William 
E. (2) 


Petty, H. N. 
Speir, W. J. 


Young, E. G. (2) 


Flack, C. A. (2) 


Pacific Northwest 
Mallory, W. A. (3) 


Jones, R. M. 
Lanford, C. C. 
Russell, Sherman 


Southwest 
Burba, F. S. 
Camel, B. G. 7 
French, C. H. 
Gentry, Ted 

Holway, W. N. 
Hotchkiss, G. R. (2) 
Sanders, R. N. (2) 
Virginia 

Shewbridge, W. H. (2) 
West Virginia 

Bradley, G. S. 

Foreign 


Kukielka, B. J. 


| | 
q 
| 
| 
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Current Turnkey Projects include: = 
vane: TERS CEMENT PLANTS CONCENT RA- 5 
OIL REFINERIES GASOLINE PLANTS 
POTASH PLANTS RARE METAL MILLS 
CHEMICAL PLANTS - POWER PLANTS - SEW- 
AGE PLANTS WATER SYSTEMS 
Send resume, work samples, and photo 
to G. L. AMMON, P. O. Box 5370, 
Terminal Annex, 660 Bannock St., ed 
Denver, Colo. wale 


1956 


We are interested in qualified men who would like to live in Denver and 
build a career with one of the LARGEST and MOST PROGRES- 
SIVE RCS ERING-CONSTRUCTION FIRMS in the 


DRAFTSMEN 
DESIGNERS 


DESIGN CHECKERS 
DESIGN SUPERVISORS 


West. 
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Index of Aduertisers’ Products 


Activated Carbon: Calcium Hypochlorite: Chlorine Comparators: 
Industrial Chemical Sales Div John Wiley Jones Co. Klett Mfg. Co 
‘ Dioxide Generators: Wallace & Tiernan Inc. 
Activate ca Generators: Infilco Inc. 
Omega Machine Co. (Div., B-I-F | Walker Process Equipment, Inc. Jone Wiley pny A “AF 
Industries) Cathodic Protection: Wallace & Tiernan Inc. 

Wallace & Tiernan Inc. ¢ 

Electro Rust-Proofing Corp. 
Aerators (Air Diffusers) : Harco Corp. Clamps and Sleeves, Pipe: 
American Well Works “ . James B. Clow & Sons 
Carborundum Co. Cement, Portland: Dresser Mfg. Div. 
General Filter Co. Monolith Portland Midwest Co. M. Greenberg’s Sons 
Infilco Inc. Cement Mortar Lining: Mueller Co. 
Permutit Co. Centriline Corp. Rensselaer Valve Co. 
Walker Process Equipment, Inc. Chemical Feed Apparatus: Skinner, 
Air Compressors: Cochrane Corp. A. P. Smith Mfg. Co. 
Allis-Chalmers Mfg. Co. Fischer & Porter Co. Smith-Blair, Inc. 
DeLaval Steam Turbine Co. Graver Water Conditioning Co. Trinity Valley Iron & Steel Co. 


Morse Bros. Mchy. Co. Infilco Inc. 

Alum Ifate of Alumina): F. B. Leopold Co. : 

Co., Heavy Omega Machine Co. (Div., B-I-F De 

Chemicals Dept. Industries) Skinner, M. B.. Co 

General Chemical Div Permutit Co. 

Ammonia, Anhydrous: Proportioneers, Inc. (Div., B-I-F | Clamps, Pipe Repair: 

General Chemical Div. Industries) James B. Clow & Sons 

John Wiley Jones Co. Ross Valve Mfg. Co. Dresser Mfg. Div. 

Ammoniators: Simplex Valve & Meter Co Skinner, M. B., Co. 

Fischer & Porter Co. Wallace & Tiernan Inc. Trinity Valley Iron & Steel Co. 
_ Proportioneers, Inc. (Div., B-I-F Chemists and Engineers: Clarifiers: : 

Industries) | (See Professional Services) Amesican Well Weiks 

Wallace & Tiernan Co., Inc Chlorination Equipment: Chain Belt Co. 

Ammonium Silicofluoride Builders-Providence, Inc. (Div., | Cochrane Corp. 

American Agricultural Chemica! Co. B-I-F Industries) Dorr-Oliver Inc. 

Brass Goods: Everson Mfg. Corp. General Filter Co. 

American Brass Co. Fischer & Porter Co. Graver Water Conditioning Co. 

M. Greenberg’s Sons Proportioneers, Inc. (Div., B-I-F | Infilco Inc. 

Hays Mfg. Co. Industries) Permutit Co. 

Mueller Co. | Wallace & Tiernan Inc. Walker Process Equipment, Inc. 


Cyanamid's ALUM 
for good reasons 


1. It feeds uniformly, without trouble, in solid or liquid form. 

2. It has a wide pH range for effective coagulation. : 

3. It forms floc rapidly. : 

4. It gives maximum adsorption of suspended and colloidal impurities. 
5. 

6. 


It causes minimum corrosion of feeding equipment. 
It is available in granular form or in the new easy-to-use liquid form. 


For a copy of ‘‘Alum—Commercial Aluminum Sulfate,’’ please send us your name and 
title on company stationery—and would you also mention where you saw this offer? 


_C¥ANAMID 


AMERICAN CYANAMIO COMPANY 


Heavy Chemicals Department 
30 Rockefeller Plaza, New York 20, N. Y. 


in Conada: North American Cyanamid Limited, Toronto & Montreal 


| 
A 
‘Al 
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The country’s leading consult- 
ing engineers, water works plant 
operators, and water works 
equipment manufacturers... 
combining their extensive design, 
manufacturing, installation and 
operation experience . . . have 
prepared exacting specifications for rubber-seated Butterfly Valves. 
¢ )) BUILDERS-PROVIDENCE Butterfly Valves conform to these specifications 
and offer the following superior features: 


ay Builders Butterfly Valves 
Extra-rugged body construction. fully comply with AWWA 

' Extra large diameter, stainless steel shafts. STANDARDS to make them 
Heavier, larger, longer bearings reduce unit BETTER-BUY VALUES. Re- 
Sensing quest Bulletin 650-L1. 
Heavier, sturdier vanes. Write to BUILDERS- 

/ Operat tched to valve .. . to meet job 
minimum AWWA PROVIDENCE, INC., 365 
Speen. ra Harris Ave., Providence 1, 

R. |... . division of 


I-F INDUSTRIES 


BUILDERS-1 PROVIDENCE, INC. PROPORTIONEERS, INC. OMEGA MACHINE co. 


D 
+ | 
> 
— 


Condensers: 

A ucts, Inc. 

Allis-Chalmers Mfg. Co. 

United States Pipe & Foundry Co. 

Contractors, Water Supply: 

Layne & Bowler, Inc 

Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. (Div., 

B-I-F Industries) 

Fischer & Porter Co. 

Foxboro Co 

General Filter Co. 

Infilco Inc. 

Minneapolis-Honeywell 
Regulator 

Simp.ex Valve & Meter Co 

Copper Sheets: 

American Brass Co. 

Cc opper Sulfate: 

General Chemical Div. 

Phelps Dodge Refining Corp. 

Tennessee Corp. 

Corrosion Control: 

Alco Preducts, Inc. 

Calgon, Inc. 

Philadelphia Quartz Co. 

Couplings, Flexible: 

DeLaval Steam pure Co. 

Dresser Mfg. Di 

Philadelphia dus “Works, Inc. 

Diaphragms, Pump: 

Dorr-Oliver Inc. 

Morse Bros. Mchy. Co. 

Southern Pipe & Casing Co 

Engines, Hydraulic: 

Ross Valve Mfg. Co. 

Engineers and Chemists: 

(See Professional Services) 


Feedwater Treatment: 
Allis-Chalmers Mfg. Co. 
Calgon, Inc. 
Cochrane Corp. 
Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 
Permutit Co. 
Proportioneers, Inc. 
Industries) 
Ferric Sulfate: 
Tennessee Corp. 
Filter Materials: 
Anthracite Equipment Corp. 
Carborundum Co. 
General Filter Co. 
Infilco Inc. 
Johns-Manville Corp. 
Northern Co. 
Permutit 
Carl Schleicher & Schuell Co. 
Stuart Corp. 
Filters, incl. Feedwater: 
Cochrane Corp. 
Dorr-Oliver Inc. 
Graver Water Conditioning Co. 
Infilco Inc. 
Morse Bros. Mchy. Co. 
Permutit Co. 
Proportioneers, Inc. (Div., 
Industries) 
Roberts Filter Mfg. Co. 
Ross Valve Mfg. Co. 
Filters, Membrane (MF): 
AG Chemical Co. 
Millipore Filter Corp 
Carl Schleicher & Schuell Co. 
Filtration Plant Equipment: 
Builders-Providence, Inc. (Div., 
B-I-F Industries) 
Chain Belt Co. 
Cochrane Corp. 
Filtration Equipment Corp. 
General Filter Co. 


(Div., B-I-F 


B-I-F 
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Graver Water Co. 


Hungerford & Terry, Inc. 
Infilco Inc. 
F. B. Leopold Co. 


Omega Machine Co. (Div., B-I-F 
Industries) 

Permutit Co. 

Roberts Filter Mfg. Co. 

Simplex Valve & Meter Co. 

Stuart Corp. 

Wallace & Tiernan Inc. 


Fittings, Copper Pipe: 
Dresser Mfg. Div. 


M. Greenberg’s Sons 
Hays Mfg. Co. 
Mueller Co. 


Fittings, Tees, Ells, etc.: 
Alco Products, Inc. 

Cast Iron Pipe Research Assn. 
James B. Clow & Sons 

Crane Co. 
Dresser Mfg. Div. 

M & H Valve & Fittings Co. 
Trinity Valley Iron & Steel Co. 
United States Pipe & Foundry Co 
R. D. Wood Co. 


Flocculating Equipment: 
Chain Belt Co. 

Cochrane Corp. 

Dorr-Oliver Inc. 

General Filter Co. 

Graver Water Conditioning Co. 
Infilco Inc. 

F. B. Leopold Co. 

Permutit Co. 

Stuart Corp. 

Fluoride Chemicals: 
American Agricultural Chemical Co. 


Fluoride Feeders: 
Fischer & Porter Co. 


Omega Machine Co. (Div., B-I-F 
Industries) 

Proportioneers, Inc. (Div., B-I-F 
Industries) 

Wallace & Tiernan Co., Inc. 

Furnaces: 

Jos. G. Pollard Co., Inc. 

Gages, Liquid Level: 

Builders-Providence, Inc. (Div., 


B-I-F Industries) 
Infilco Inc. 
Minneapolis-Honeywell 
Regulator Co. 
Simplex Valve & Meter Co. 
Wallace & Tiernan Inc. 


Gages, Loss of Head, Pressure 
& Vacuum, Rate of Flow, 
Sand Expansion: 

Builders-Providence, Inc. 
B-I-F Industries) 

Foxboro Co. 

Infilco Inc. 

Minneapolis-Honeywell 
Regulator Co. 

Jos. G. Pollard Co., Inc. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Inc. 


Gasholders: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Hammond Iron Works 
Pittsburgh-Des Moines Steel Co. 
Gaskets, Rubber Packing: 
James B. Clow & Sons 
Johns-Manville Corp. 

Gates, Shear and Sluice: 
Armco Drainage & Metal Products, 


Inc. 
Chapman Valve Mfg. Co. 
James B. Clow & Sons 
Morse Bros. Mchy. Co. 


(Div., 


D. Wood Co. 
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Gears, Speed Reducing: 
DeLaval Steam Turbine Co 
Philadelphia Gear Works, Inc. 


Glass Standards—Colorimetric 
Analysis Equipment: 

Klett Mfg. Co. 

Wallace & Tiernar Inc. 


Goosenecks (with or without 
Corporation 

James B. Clow & Sons 

Hays Mfg. Co. 

Mueller Co. 


Ilydrants: 

James B. Clow & Sons 
Darling Valve & Mfg. Co. 
M. Greenberg’s Sons 
Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co., Inc. 
M & H Valve & Fittings Co. 
Mueller Co. 

A. P. Smith Mfg. Co 
Rensselaer Valve Co. 

R. D. Wood Co. 


iydrogen ton Equipment: 
Wallace & Tiernan Inc. 


Hypochlorite; nee 
Hypochlorite; Sodium Hy- 
pochlorite 


Ion Exchange Materials: 
Allis-Chalmers Mfg. Co. 
Cochrane Corp. 

General Filter Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 


Iron, Pig: 
Woodward Iron Co. 7 


Iron Removal Plants: 
American Well Works ; 
Chain Belt Co. 

Cochrane Corp. 

General Filter Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 


Jointing Materials: 
Hydraulic Development Corp. 
Johns-Manville Corp. 
Keasbey & Mattison Co. 
Leadite Co., Inc, 


Joints, Mechanical, Pipe: 

American Cast Iron Pipe Co. 

Cast Iron Pipe Research Assn 

James B. Clow & Sons 

Dresser Mfg. Div. 

United Valley Iron & Steel Co. 

& Foundry Co. 
0. 


Leak Detectors: 
Jos. G. Follard Co., Inc 


Lime Slakers and Feeders: 

Dorr-Oliver Inc. 

General Filter Co. 

Infilco Inc. 

Omega Machine Co. (Div., 
Industries) 

Permutit Co. 

Wallace & Tiernan Inc. 


Magnetic Dipping Needles: 
W. S. Darley & Co. 
Meter Boxes: 


Ford Meter Box Co. 
Pittsburgh Equitable Meter Div. 


B-I-F 
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Sy “Out of sight—out of mind’ can be a mighty expensive philosophy 


in any water distribution system. The above unretouched 
photograph proves this point. It shows a badly tuberculated 
eight inch main whose inside diameter was reduced to an average 
of almost 4.5 inches. Resultant higher pumping costs with reduced 
pressure and carrying capacity make it costly to tolerate such . 
conditions. That is why the savings effected in reduced pumping costs = 
frequently pay for the low cost of National water main cleaning. . bg 4 
Since there’s never a charge or obligation to inspect your J a 
mains, call National now! i 


Call G 


TIONAL WATER MAIN CLEANING COMPANY 
50 Church Street * New York, N.Y. 


ATLANTA, GA; 333 Candler Building * BERKELEY, CALIF; 905 Grayson Street * DECA- : 
TUR, GA; P. O. Box 385 * BOSTON, MASS; 115 Peterboro Street * CHICAGO; 122 So. 
Michigan Avenue * ERIE, PA; 439 E. 6th Street * FLANDREAU, S.D; 315 N. Crescent 
Street * KANSAS CITY, MO; 406 Merchandise Mart and 2201 Grand Avenue * LITTLE 
FALLS, N.J; BOX 91 * LOS ANGELES; 5075 Santa Fe Avenue * MINNEAPOLIS, MINN; 

200 Lumber Exchange Building * RICHMOND, VA; 210 E. Franklin Street * SALT LAKE ; 
CITY; 149-151 W. Second South Street * SIGNAL MOUNTAIN, TENNESSEE; 204 Slayton 
Street *° MONTREAL, CANADA; 2032 Union Avenue * WINNIPEG, CANADA; 576 Wall | 
Street * HAVANA, CUBA; Lawrence H. Daniels, P. O. Box 531 * SAN JUAN, PUERTO : 
RICO; Louis F. Caratini, Apartado 2184. _ 


= 
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Meter Couplings and Yokes: 
Badger Meter Mig. Co. 


Dresser Mfg. Div. 
Ford Meter Box Co. 


Hersey 

Mueller Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
Worthington-Gamon Meter Co 


Meter Reading and Record 


Books: 
Badger Meter Mfg. Co. 
Meter Testers: 
er Meter Mfg. Co. 
F Meter Box Co. 
Hersey Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
Well Machinery & . ply Co. 

Worthington-Gamon Meter Co 


Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 
B-I-F Industries) 

Foster Eng. Co. 

Infilco Inc. 

Minneapolis-Honeywell 
Regulator Co. 

Simplex Valve & Meter Co 


Meters, Industrial, Commer- 
clal: 
Badger Meter Mfg. Co 
Buffalo Meter Co. 
Builders-Providence, Inc. 
B-I-F Industries) 
Fischer & Porter Co. 
Hersey Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div 
Simplex Valve & Meter Co 
Well Machinery & Supply Co. 
Worthington-Gamon Meter 
Mixing Equipment: 
Chain Beit Co. 
General Filter Co 
Infilco Inc. 


F. B. Leopold Co. 


(Div., 


(Div., 


Paints: 
Barrett Div. 
Inertol Co., Inc. 


Manville C 

easbey & Mattison, Co. 
Pipe, Brass: 

American Brass Co. 
Pipe, Cast Iron (and Fittings) : 
Alabama Pipe Co. 

American Cast Iron Pi Co. 
Assn 


Cast Iron Pipe Researc 
James B. Clow & Sons 
Trinity Valley Iron & Steel Co. 
United States Pipe & Foundry Co 
R. D. Wood Co. 
Pipe, Cement Lined: 
American Cast Iron Pipe Co. 
Cast Iron Pipe Research Assn. 
Farrow B. Clow & Sons 

nited States a & Foundry Co. 
R. D. Wood C 


Pipe, 

American Concrete Pressure Pipe 
Assn. 
American Pi 
Lock Joint Pipe Co 
Pipe, Copper: 
American Brass Co. 


& Construction Co 


ADVERTISERS’ PRODUCTS 


Pipe, Steel: 
Alco Products, Inc. 
Armco Drainage & Metal Products, 


nc. 
Bethlehem Steel Co. 
Pipe Cleaning Services: 
Ace Pipe Cleaning, Inc. 
National Water Main Cleaning Co. 
Pipe Cleaning Tools and 
Equipment: 
Flexible Inc. 
Pipe Coatings and Linings: 
Barrett Div. 
Cast Iron Pipe Research Assn 
Centriline Corp. 
Inertol Co., Inc. 
Koppers Co., Inc. 
Reilly Tar & Chemical Corp. 
Pipe Cutters: 
James B. Clow & Sons 
Ellis & Ford Mfg. Co. 
Jos. G. Pollard Co., Inc. 
Reed Mfg. Co. 
A. P. Smith Mfg. Co. 
Spring Load Mfg. Corp. 
Pipe Jointing Materials; 
Jointing Materials 
Pipe Locators: 
W. S. Darley & Co. 
Jos. G. Pollard Co., Inc. 
Pipe Vises: 
Reed Mfg. Co. 
Spring Load Mfg. Corp. 
Plugs, Removable: 
James B. Clow & Sons 
Jos. G. Pollard Co., Inc 
A. P. Smith Mfg. Co 
Potassium Permanganate: 
Carus Chemical Co. 
Pressure Regulators: 
Allis-Chalmers Mfg. Co. 
Foster Eng. Co. 
Golden-Anderson Valve Specialty Co. 
Mueller Co. 
Ross Valve Mfg. Co. 
Pumps, Boller Feed: 
Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Pumps, Centrifugal: 
Allis-Chalmers Mfg. Co. 
American Well Works 
DeLaval Steam Turbine Co. 
Bros. Mchy. Co. 
H. Wheeler Mfg. Co. 
Chemical Feed: 
Infilco Inc. 
Proportioneers, Inc. (Div., 
Industries) 
Wallace & Tiernan Inc. 
Pumps, Deep Well: 
American Well Works 
Layne & Bowler, Inc. 
Pumps, Diaphragm: 
Dorr-Oliver Inc. 
Morse Bros. Mchy. Co. 
Wallace & Tiernan Inc. 
Pumps, Hydrant: 
W. S. Darley & Co. 
Jos. G. Pollard Co., Inc. 
Pumps, Hydraulic Booster: 
Ross Valve Mfg. Co. 
Pumps, Sewage: 
Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
C. H. Wheeler a Co. 
Pumps, Sum 
DeLaval Steam PTurbine Co 
C. H. Wheeler Mfg. Co. 
Pumps, Turbine: 
DeLaval Steam Turbine Co. 
Layne & Bowler, Inc. 
Recorders, Gas Density, COs, 
80:2, etc.: 
Permutit Co. 
Wallace & Tiernan Inc. 
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Recording Instrumente: 

Builders-Providence, Inc. 
B-I-F Industries) 

Fischer & Porter Co. 

Infilco Inc. 

Minneapolis-Honeywell 
Regulator Co. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Inc. 

Reservoirs, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co 

R. D. Cole Mfg. Co. 

Graver Water Conditioning Co. 

Hammond Iron Works 

Pittsburgh-Des Moines Steel Co 

Sand Expansion Gages; 
Gages 

Sleeves; see Clamps 

Sleevee and Valves, Tapping: 

James B. Clow & Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co 

Sludge Blanket Equipment: 

General Filter Co. 

Graver Water Conditioning Co. 

Permutit Co 

Sodium Aluminate: 

Monolith Portland Midwest Co. 

Sodium Chloride: 

Frontier Chemica! Co. 

Sodium Fluoride 

American Agricultural Chemical Co. 

Sodium Hexametaphosphate: 

Calgon, Inc 

Sodium Hypochlorite: 

John Wiley Jones Co. te 

Wallace & Tiernan Inc. 

Sodium Silicate: 

Philadelphia Quartz Co. 

Sodium Silicofiuoride 

American Agricultural Chemical Co. 

Softeners: 

Cochrane Corp. 

Dorr-Oliver Inc. 

General Filter Co. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Softening Chemicals and Com- 
ounds: 

Calgon, Inc. 

Cochrane Corp. 

General Filter Co. 

Infilco Inc. 

Morton Salt Co. 

Permutit Co. 

Tennessee Corp. 

Standpipes, Steel: 

Bethlehem Steel Co. 

Chicane. Bridge & a Co. 

R. D. Cole Mf 

Graver Water Co. 

Hammond Iron Works 

Pittsburgh-Des Moines Steel Co 

Steel Plate Construction: 

Alco Products, Inc. 

Bethlehem Steel Co. 

Chicago Bridge & Co 

R. D. Cole M 

Graver Water onditioning Co. 

Hammond Iron Works 

Pittsburgh-Des Moines Steel Co 

Stops, Curb and Corporation: 

Hays Mfg. Co. 

Mueller Co. 

Storage Tanks; see Tanks 

Strainers, Suction: 

James B. Clow & Sons 

M. Greenberg's Sons 

Edward E., Inc. 
. D. Wood Co 


(Div., 
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Stop iron fouling of zeolite beds with CALGON ® 


The recent article quoted above provides 
independent laboratory proof of the anti- 
iron-fouling abilities of polyphosphates. 

This ability to maintain maximum ca- 
pacity by preventing iron retention and 
iron fouling of zeolites has long been recog- 
nized by Calgon chemists. In fact, Calgon* 
brand sodium hexametaphosphate is the 
most effective and the most widely used 
polyphosphate for the stabilization of iron 
and iron compounds. 


Pretreatment of iron bearing waters 
with threshold amounts of Calgon is the 
most economical and effective way of pre- 
venting the fouling of zeolite beds by 
iron retention and keeping softener ca- 
pacities at high efficiency. 

If you are softening water which con- 
tains iron compounds, Calgon water treat- 
ment chemists will be glad to work with 
you. Write for full information on what 
Calgon can do for you. 


A Subsidiery of Hogan Corporation, Hagen Building, Pittsburgh 30, Pe. 


*Calgon brand sodium hexametaphosphate 
under U. 8. Patent No. 2,304,850 covering such applications. 
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Surface Wash Equipment: James B. Clow & Sons Kennedy Valve Mfg. Co. : 
Cochrane Corp. DeZurik Shower Co. Ludlow Valve Mfg. Co., Inc. - 
Permutit Co M. & Fittings Co. 
> * Kennedy Valve Mfg. Co. Mueller Co. 
ee ee M & H Valve & Fittings Co. Henry Pratt Co. 
B-I-F Industries) H 
i Fischer & Porter Co. enry Pratt Co. A. P. Smith Mfg. Co. 
Omega Machine Co. (Div., B-I-F Rensselaer Valve Co. S. Morgan Smith 
Industries) ; , S. Morgan Smith Co. R. D. Wood Co 
Proportioneers, Inc. (Div., B-I-F R. D. Wood Co Valves, Regulating: 
Industries) Valves, Detector Check: DeZurik Shower Co. 
Wallace & Tiernan Inc. Hersey Mfg. Co Foster Eng. Co. 
Tanks, Steel: Valves, Electrically Operated: Golden-Anderson Valve Specialty Co. 


Minneapolis-Honeywell 


Alco Products, Inc. Builders-Providence, Inc. (Div., 
R. Cole Mig. Co. Chapman Valve Mfg. Co. Co. 
a ‘onditioni James B. Clow & Sons Ross Valve Mfg. Co. 
raver Water Co. Ca. S. Morgan Smith Co 
Darling Valve & Mfg. Co. 
Golden-Anderson Valve Specialty Co. Valves, Swing Check: 
Tapping-Drilling Machines: Kennedy Valve Mfg. Co. Chapman Valve Mfg. Co. 
_ Hays Mfg. Co. M & H Valve & Fittings Co. James B. Clow & Sons 
Mueller Co. Mueller Co. on 
P. Smith Mfg. Co. Philadelphia Gear Works, Inc. Golden A Valoe Soe ialty Co 
Machines, Corp.: Henry Pratt Co ve Specialty Co. 
Hays Mfg. Co. Rensselaer Valve Co. M & Fit Fittings Co. 
Mueller Co. A. P. Smith Mfg. Co. Mueller Co.” 
‘Taste and Odor Removal: _ S. Morgan Smith Co. Rensselaer Valve Co. 
Builders-Providence, Inc. (Div., | Valves, Float: A. P. Smith Mfg. Co. 
James B. Clow & Sons R. D. Wood Co 
ee Golden-Anderson Valve Specialty Co. ‘ 
Graver Water Conditioning Co. Ross Valve Mfg. Co., Inc. BLY Industries} " a 
Industriai Chemical Sales Div Infileo ustries 
modo Chapman Valve Mfg. Co. Simplex Valve & Meter Co. 
Proportioneers, Inc. (Div., B-I-F James B. Clow & Sons Waterproofing: 
Industries) Crane Co. Barrett Div. 
Wallace & Tiernan Inc. Darling Valve & Mfg. Co. I 
Inertol Co., Inc 
Tenoning Tools: Dresser Mig. Div. 
r 4 eS Kennedy Valve Mfg. Co. Water Softening Plants; see 
Spring Load Mfg. Corp. Ludlow Valve Mfg. Co., Inc. Softeners 


Turbidimetric Apparatus (For M & H Valve & Fittings Co. 


Turbidity and Sulfate De- | Mueller Co. Water Supply Contractors: 


Layne & Bowler, Inc. 


terminations) : R | Valve C 
Wallace & Tiernan Inc. Smith Mig. Water Testing Apparatus: 
Turbines, Steam: R. D. Wood Co. Wallace & Tiernan Inc. 
Allis-Chalmers Mfg. Co. . Water Treat t Plante 
DeLaval Steam Turbine Co. Valves, Well "Works 
Turbines, Water: Builders-Providence, Inc. (Div., | Chain Belt Co 
Allis-Chalmers Mfg. Co. B-I-F Industries) Chicago Bridge & Iron Co. 
DeLaval Steam Turbine Co. Chapman Valve Mfg. Co. Cochrane Corp. 
Valve Boxes: James B. Clow & Sons Dorr-Oliver Inc. 
Me Dari lve & Mfg. C General ‘Filter Co. 
Ford Meter Box Co. arling Valve g. Co. _ 
M & H Valve & Fittings Co. DeZurik Shower Co. Grover beg . ~ "oe Co. 
Mueller Co. Golden-Anderson Valve Specialty Co. | 
Rensselaer Valve Ce. Kennedy Valve Mfg. Co. i fle Tn erry, inc. 
A. P. Smith Mfg. Co F. B. Leopold Co. Permutit Go 
a 7 oo M & H Valve & Fittings Co. Pittsburgh-Des Moines Steel Co. 

». Mueller Co. Roberts Filter Mfg. Co 
Valve-Ineerting Machines: Gees Works, Inc. Walker Process Equipment, Inc. 
A. P. Smith Mfg. Co. Rensselaer Valve Co. Welace & 

: A. P. Smith Mfg. Co. Well Drilling Contractors: 

Valves, Altitude: i L & Bowl I 
Golden-Anderson Valve Specialty Co. S. Morgan Smith Co. ayne owler, Inc. 
Ross Valve Mfg. Co., Inc R. D. Wood Co. Well Screens: 
S. Morgan Smith Co. Valves, Large Diameter: Johnson, Edward E., Inc. 
Valves, Butterfly, Check. Flap, Chapman Valve Mfg. Co. het: 

Foot, Hose, Mud and ling: James B. Clow & Sons bane ae ag ” 
Builders-Providence, Inc. (Div., Crane Co. ‘ . 

B-I-F Industries) Darling Valve & Mfg. C Zeclite; see lon Exchange 
Chapman Valve Mfg. Co. Golden-Anderson Valve Specialty Co. Materials 


A complete Buyers’ Guide to all water works products and 
services offered by AWWA Associate Members appears in the 
1955 AWWA Directory. 
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THE NATIONS No.1 SOURCE 


for dependable pipe line equipment 


e hundreds of Pollard customers. you'll find it mighty 
asant and convenient to order pipe linc equipment from 
lard. 


re, under one roof and listed in one comprehensive cata-® 
are all the time and money saving products you need on 
job. Each is guaranteed for dependability, economy. Each 
+ by~Pollard service. 


LUSMIUN 


DIAPHRAGY PUMPS. 


JOINT RUNNER 


MAKE POLLARD YOUR 
SOURCE FOR PIPE 
LINE EQUIPMENT. 
ORDER FROM 
POLLARD CATALOG 26. 


1064 Peoples Gas Building, Chicago, Iilinols 
** 333 Candler Building, Atlante, Georgia 
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Line F a 
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PIPE LINE EQUIPMEN h POLLARE rs 
= Mf W's from POLLARD . . . It's the Best in Pipe Line Equipment 
parks new vor 
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Behind these doors... = 


is the water meter of tomorrow! 


What features do you want in tomorrow's water meter? 
Do you want fewer parts . . . fewer leaks . . . less friction and 
wear .. . non-fogging registers . . . greater accuracy. . . 
easier repairs? Then look to Rockwell Research and Develop- 
ment to show the way. For Rockweil alone, with its diversity 


of interests, has the wealth of engineering talent, plus the 
knowledge and facilities to bring you this better meter 
of tomorrow. 


Rockwell Manufacturing Company 
Pittsburgh 8, Pa. 
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Water Treatment, too, needs 
INDIVIDUAL DIAGNOSIS 
re exactly alike 


No two water treatment 
The right solunon to ea be arrived at 
reful study 0! i 
ch as raw m 
uto rule out 
i hown below 


Gardens, an 
D oOo oOo ving population of subdivision of 1000 
pact water treatment plant nape recently started u Arcee 
ALDRICH A Dorrco Aldrich : for softening and color » oom- 
Hydro-Trea’ PeriFilter Syste: removal. 
PeriF tor surrounded b m, consisting of a Dorrco 
ilter* S selected as the most y an annular rapid : 
Meets Filtrat plans for enlar, to handle an average flow of the conditions 
R ; von Advantages ot the P at a future date. f 0.58 MGD with 
1000 H the same tank. ent unit and filter 
ome head losses and sim and piping are greatly simpli installed in 
—_ I ple operation ad y simplified. Reduced 
Subd , f you'd like more i on add up to lower 
for Bi ore informatio operating costs 
ulletin No. 9042. N m on the PeriFilter S 
. No obligation, of ystem write 


Hydro-T 
reator, PeriFilter 1M. Reg. U. S. Pot. OF 


Every day, near! 
ly 8% bill 
ion gallons of water are treated with Dorr-Oliver 
equipment 
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Jointed 


Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “jointing material’”’ used for bell and spigot Water 


Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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